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00 (54) Title: HUMAN OLFACTORY RECEPTORS AND GENES ENCODING SAME 

00 

V© 

(57) Abstract: Newly identified Olfactory G protein-coupled receptors (ORs), and the genes and cDNA encoding said receptors 
0 are described. Specifically, G protein-coupled receptors active in olfactory signaling, and the genes and cDNA encoding the same, 

Oarc described, along with methods for isolating such genes and for isolating and expressing such receptors. Methods for represent- 
ing olfactory perception of a particula odorant in a mammal are also described, as are methods for generating novel molecules or 
^ combinations of molecules that elicit a predetermined odor perception in a mammal, and methods for simulating one or more odors. 
Further, methods for stimulating or blocking odor perception in a mammal are also disclosed. 
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HUMAN OLFACTORY RECEPTORS AND GENES ENCODING SAME 

Cross Reference to Related Applications 

This application claims priority to the following provisional applications: U.S. 
5 Ser. No. 60/188,914, filed March 13, 2000, entitled, "NOVEL OLFACTORY 
RECEPTORS AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 
60/192,033, filed March 24, 2000, entitled, "NOVEL OLFACTORY RECEPTORS 
AND GENES ENCODING SAME," to Zozulya; US. Ser. No. 60/198,474, filed 
April 12, 2000, entitled, "NOVEL OLFACTORY RECEPTORS AND GENE 

10 ENCODING THE SAME to Zozulya; U.S. Ser. No. 60/199,335, filed April 24, 2000, 
"HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to 
Zozulya; U.S. Ser. No. 60/207,702, filed May 26, 2000, entitled, "HUMAN 
OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; 
U.S. Ser. No. 60/213,849, filed June 23, 2000, entitled, "HUMAN OLFACTORY 

15 RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 
60/226,534, filed August 16, 2000, "HUMAN OLFACTORY RECEPTORS AND 
GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 60/230,732, filed 
September 7, 2000, "HUMAN OLFACTORY RECEPTORS AND GENES 
ENCODING THE SAME", to Zozulya; and U.S. Ser. No. 60/266,862, filed February 

20 7, 2001, "HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE 
SAME", to Zozulya. All of these applications are herein incorporated by reference in 
their entireties. 

Field of the Invention 

25 The invention relates to newly identified mammalian chemosensory G protein- 

coupled receptors, particularly olfactory receptors, fragments thereof, classes of such 
receptors, genes and cDNAs encoding said receptors, vectors including said receptors, 
and cells that express said receptors. The invention also relates to methods of using 
such receptors, fragments, genes, cDNAs, vectors, and cells to identify molecules 

30 involved in olfactory perception. The invention therefore has application in the 
selection and design of odorant compositions, as well as malodor blockers (olfactory 
receptor antagonists), particularly perfumes and fragrance compositions and 
components of deodorants and other malodor blocking compositions. 
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Description of the Related Art 

The olfactory system provides sensory information about the chemical 
composition of the external world Olfactory sensation is thought to involve distinct 
5 signaling pathways. These pathways are believed to be mediated by olfactory 
receptors (ORs). Cells which express olfactory receptors, when exposed to certain 
chemical stimuli, elicit olfactory sensation by depolarizing to generate an action 
potential, which is believed to trigger the sensation. 

As such, olfactory receptors specifically recognize molecules that elicit 

10 specific olfactory sensation. These molecules are also referred to herein as 
"odorants." Olfactory receptors belong to the 7-transmembrane receptor superfamily 
(Buck et al 9 Cell 65:175-87 (1991)), which are also known as G protein-coupled 
receptors (GPCRs). G protein-coupled receptors control many physiological 
functions, such as endocrine function, exocrine function, heart rate, lipolysis, 

15 carbohydrate metabolism, and transmembrane signaling. The biochemical analysis 
and molecular cloning of a number of such receptors has revealed many basic 
principles regarding the function of these receptors. 

For example, U. S. Patent No. 5,691,188 describes how upon a ligand binding 
to a GPCR, the receptor presumably undergoes a conformational change leading to 

20 activation of the G protein. G proteins are comprised of three subunits: a guanyl 
nucleotide binding a subunit, a p subunit, and a y subunit. G proteins cycle between 
two forms, depending on whether GDP or GTP is bound to the a subunit. When GDP 
is bound, the G protein exists as a heterotrimer: the GaPy complex. When GTP is 
bound, the a subunit dissociates from the heterotrimer, leaving a GPy complex. When 

25 a GaPy complex operatively associates with an activated G protein-coupled receptor 
in a cell membrane, the rate of exchange of GTP for bound GDP is increased and the 
rate of dissociation of the bound Gcc subunit from the GaPy complex increases. The 
free Got subunit and GPy complex are thus capable of transmitting a signal to 
downstream elements of a variety of signal transduction pathways. These events form 

30 the basis for a multiplicity of different cell signaling phenomena, including for 
example the signaling phenomena that are identified as neurological sensory 
perceptions such as taste and/or smell. 
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Genes encoding the olfactory receptors are active primarily in olfactory 
neurons (Axel, Set Arner., 273:154-59 (1995)). Individual olfactory receptor types 
are expressed in subsets of cells distributed in distinct zones of the olfactory 
epithelium (Breer, Semin. Cell Biol, 5:25-32 (1994)). The human genome contains 
5 approximately one thousand genes that encode a diverse repertoire of olfactory 
receptors (Rcmquier, Nat Genet, 18:243-50 (1998); Trask, Hum. Mol. Genet, 
7:2007-20 (1998)). It has been demonstrated that members of the OR gene family are 
distributed on all but a few human chromosomes. Through fluorescence in situ 
hybridization analysis, Rouquier showed that OR sequences reside at more than 25 

10 locations in the human genome. Rouquier also determined that the human genome 
has accumulated a striking number of dysfunctional OR copies: 72% of the analyzed 
sequences were found to be pseudogenes. An understanding of an animal's ability to 
detect and discriminate among the thousands of distinct odorants or tastants, and more 
particularly to distinguish, for example beneficial tastants or odorants from toxic 

15 tastants or odorants, is complicated by the fact that chemosensory receptors belong to 
a multigene family with over a thousand members. For instance, there are up to 1,000 
odorant receptors in mammals. 

Moreover, each chemosensory receptor neuron may express only one or a few 
of these receptors. With respect to odorant receptors, any given olfactory neuron can 

20 respond to a small set of odorant ligands. In addition, odorant discrimination for a 
given neuron may depend on the ligand specificity of the one or few receptors it 
expresses. To analyze odorant-receptor interactions and their effects on olfactory 
cells, specific ligands and the olfactory receptors to which they bind are identified. 
This analysis requires isolation and expression of olfactory polypeptides, followed by 

25 binding assays. 

Some studies suggest that OR genes can be expressed in tissues other that the 
olfactory epithelium, indicating potential alternative biological roles for this class of 
chemosensory receptors. Expression of various ORs has been reported in human and 
murine erythroid cells (Feingold 1999), developing rat heart (Drutel, Receptor 

30 Channels, 3(l):33-40 (1995)), avian notochord (Ne£ PNAS, 94(9):4766-71 (1997)) 
and lingual epithelium (Abe, FES LetL, 316(3):253-56 (1993)). One experimentally 
documented case also established the existence of a large subset of mammalian ORs 
transcribed in testes and expressed on the surface of mature spermatozoa, thereby 
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suggesting a possible role of ORs in sperm chemotaxis (Pannenthier, Nature, 
355:453-55 (1992); Walensky, Mol Med., 1(2):130-41 (1998); Branscomb, Genetics, 
156(2):785-97 (2000)). It was also hypothesized that olfactory receptors might 
provide molecular codes for highly specific cell-cell recognition functions in 
5 development and embryogenesis (Dreyer, PNAS, 95(1 1):9072-77 (1998)). 

Complete or partial sequences of numerous human and other eukaryotic 
chemosensory receptors are currently known. See, e.g., Pilpel, Y. and Lancet, D., 
Protein Science, 8:969-77 (1999); Mombaerts, P., Annu. Rev. Neuroscl, 22:487-50 
(1999); see also, EP0867508A2, US 5874243, WO 92/17585, WO 95/18140, WO 

10 97/17 '444, WO 99/67282. Due to the complexity of ligand-receptor interactions, and 
more particularly odorant-receptor interactions, information about ligand-receptor 
recognition is lacking. In part, the present invention addresses the need for better 
understanding of these interactions. The present invention also provides, among other 
things, novel chemosensory receptors, and methods for utilizing such novel 

15 chemosensory receptors and the genes and cDNAs encoding such receptors, especially 
for identifying compounds that can be used to module chemosensory transduction, 
such as olfaction. 

Summary of the Invention 
20 Toward that end, it is an object of the invention to provide a new family of G 

protein-coupled receptors comprising over two hundred fifty olfactory G protein- 
coupled receptors (OR) active in olfactory perception. It is another object of the 
invention to provide fragments and variants of such ORs which retain odorant-binding 
activity. 

25 It is yet another object of the invention to provide nucleic acid sequences or 

molecules that encode such ORs, fragments, or allelic variants. 

It is still another object of the invention to provide expression vectors which 
include nucleic acid sequences that encode such ORs, or fragments, or variants 
thereof, which are operably linked to at least one regulatory sequence such as a 
30 promoter, enhancer, or other sequences involved in positive or negative gene 
transcription and/or translation. 

It is still another object of the invention to provide human or non-human cells 
that functionally express at least one of such ORs, or fragments, or variants thereof. 
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It is still another object of the invention to provide OR fusion proteins or 
polypeptides which include at least a fragment of at least one of such ORs. 

It is another object of the invention to provide an isolated nucleic acid 
molecule encoding an OR comprising a nucleic acid sequence that is at least 30%, 
5 more preferably at least 50%, still more preferably at least 60-70%, and still more 
preferably 75%, preferably 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to a 
nucleic acid sequence selected from the group consisting of: SEQ. ID. NO. 2, SEQ. 
ID. NO. 4, SEQ. ID. NO. 6, SEQ. ID. NO. 8, SEQ. ID. NO. 10, SEQ. ID. NO. 12, 
SEQ. ID. NO. 14, SEQ. ID. NO. 16, SEQ. ID. NO. 18, SEQ. ID. NO. 20, SEQ. ID. 
10 NO. 22, SEQ. ID. NO. 24, SEQ. ID. NO. 26, SEQ. ID. NO. 28, SEQ. ID. NO. 30, 
SEQ. ID. NO. 32, SEQ. ID. NO. 34, SEQ. ID. NO. 36, SEQ. ID. NO. 38, SEQ. ID. 
NO. 40, SEQ. ID. NO. 42, SEQ. ID. NO. 44, SEQ. ID. NO. 46, SEQ. ID. NO. 48, 
SEQ. ID. NO. 50, SEQ. ID. NO. 52, SEQ. ID. NO. 54, SEQ. ID. NO. 56, SEQ. ID. 
NO. 58, SEQ. ID. NO. 60, SEQ. ID. NO. 62, SEQ. ID. NO. 64, SEQ. ID. NO. 66, 
15 SEQ. ID. NO. 68, SEQ. ID. NO. 70, SEQ. ID. NO. 72, SEQ. ID. NO. 74, SEQ. ID. 
NO. 76, SEQ. ID. NO. 78, SEQ. ID. NO. 80, SEQ. ID. NO. 82, SEQ. ID. NO. 84, 
SEQ. ID. NO. 86, SEQ. ID. NO. 88, SEQ. ID. NO. 90, SEQ. ID. NO. 92, SEQ. ID. 
NO. 94, SEQ. ID. NO. 96, SEQ. ID. NO. 98, SEQ. ID.' NO. 100, SEQ. ID. NO. 102, 
SEQ. ID. NO. 104, SEQ. ID. NO. 106, SEQ. ID. NO. 108, SEQ. ID. NO. 110, SEQ. 
20 ID. NO. 112, SEQ. ID. NO. 114, SEQ. ID. NO. 116, SEQ. ID. NO. 118, SEQ. ID. 
NO. 120, SEQ. ID. NO. 122, SEQ. ID. NO. 124, SEQ. ID. NO. 126, SEQ. ID. 
NO. 128, SEQ. ID. NO. 130, SEQ. ID. NO. 132, SEQ. ID. NO. 134, SEQ. ID. 
NO. 136, SEQ. ID. NO. 138, SEQ. ID. NO. 140, SEQ. ID. NO. 142, SEQ. ID. 
NO. 144, SEQ. ID. NO. 146, SEQ. ID. NO. 148, SEQ. ID. NO. 150, SEQ. ID. 
25 NO. 152, SEQ. ID. NO. 154, SEQ. ID. NO. 156, SEQ. ID. NO. 158, SEQ. ID. 
NO. 160, SEQ. ID. NO. 162, SEQ. ID. NO. 164, SEQ. ID. NO. 166, SEQ. ID. 
NO. 168, SEQ. ID. NO. 170, SEQ. ID. NO. 172, SEQ. ID. NO. 174, SEQ. ID. . 
NO. 176, SEQ. ID. NO. 178, SEQ. ID. NO. 180, SEQ. ID. NO. 182, SEQ. ID. 
NO. 184, SEQ. ID. NO. 186, SEQ. ID. NO. 188, SEQ. ID. NO. 190, SEQ. ID. 
30 NO. 192, SEQ. ID. NO. 194, SEQ. ID. NO. 196, SEQ. ID. NO. 198, SEQ. ID. 
NO. 200, SEQ. ID. NO. 202, SEQ. ID. NO. 204. SEQ. ID. NO. 206, SEQ. ID. 
NO. 208, SEQ. ID. NO. 210, SEQ. ID. NO. 212, SEQ. ID. NO. 214, SEQ. ID. 
NO. 216, SEQ. ID. NO. 218, SEQ. ID. NO. 220, SEQ. ID. NO. 222, SEQ. ID. 



-5- 



WO 01/68805 



PCT/US01/07771 



NO. 224, SEQ. ID. NO. 226, SEQ. DD. NO. 228, SEQ. ID. NO. 230, SEQ. ID. 
NO. 232, SEQ. ID. NO. 234, SEQ. ID. NO. 236, SEQ. ID. NO. 238, SEQ. ID 
NO. 240, SEQ. ID. NO. 242, SEQ. ID. NO. 244, SEQ. ID. NO. 246, SEQ. ID. NO. 
248, SEQ. ID. NO. 250, SEQ. ID. NO. 252, SEQ. ID. NO. 254, SEQ. ID. NO. 256, 
5 SEQ. ID. NO. 258, SEQ. ID. NO. 260, SEQ. ID. NO. 262, SEQ. ID. NO. 264, SEQ. 
ID. NO. 266, SEQ. ID. NO. 268, SEQ. ID. NO. 270, SEQ. ID. NO. 272, SEQ. ID. 
NO. 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, 
SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID 
NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, 
10 SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID 
NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, 
SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID 
NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, 
SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID 
15 NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, 
SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID 
NO: 364, SEQ ED NO: 366, SEQ ID NO: 368, SEQ ID NO: 370 ,SEQ ID NO: 372, 
SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID 
NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, 
20 SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ED NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, 
SEQ ID NO: 410, SEQ DD NO: 412, SEQ DD NO: 414, SEQ ID NO: 416, SEQ ID 
NO: 418, SEQ ED NO: 420, SEQ ID NO: 422, SEQ ED NO: 424, SEQ DD NO: 426, 
SEQ DD NO: 428, SEQ DD NO: 430, SEQ DD NO: 432, SEQ DD NO: 434, SEQ DD 
25 NO: 436, SEQ DD NO: 438, SEQ DD NO: 440, SEQ ED NO: 442, SEQ DD NO: 444, 
SEQ DD NO: 446, SEQ DD NO: 448, SEQ DD NO: 450, SEQ DD NO: 452, SEQ DD 
NO: 454, SEQ ED NO: 456, SEQ ED NO: 458, SEQ DD NO: 460, SEQ DD NO: 462, 
SEQ E> NO: 464, SEQ DD NO: 466, SEQ DD NO: 468, SEQ DD NO: 470, SEQ DD 
NO: 472, SEQ DD NO: 474, SEQ DD NO: 476, SEQ DD NO: 478, SEQ DD NO: 480, 
30 SEQ DD NO: 482, SEQ ED NO: 484, SEQ DD NO: 486, SEQ DD NO: 488, SEQ DD 
NO: 490, SEQ DD NO: 492, SEQ ED NO: 494, SEQ DD NO: 496, SEQ DD NO: 498, ' 
SEQ DD NO: 500, SEQ DD NO: 502, SEQ DD NO: 504, SEQ DD NO: 506, SEQ DD 
NO: 508, SEQ DD NO: 510 and SEQ DD NO: 512. 
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It is a further object of the invention to provide an isolated nucleic acid 

molecule comprising a nucleic acid sequence that encodes a polypeptide having an 

amino acid sequence which is at least 40%, more preferably at least 50%, still more 

preferably at least 60-70%, and still more preferably 75%, 85%, 90%, 95%, 96%, 
5 97%, 98%, or 99% identical to an amino acid sequence selected from the group 

consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, 

SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. 

NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
10 NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 

SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 

SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. E>. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
15 SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 

NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. K>. NO. 105, SEQ. ID. 

NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
20 NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 

NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 

NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 
25 NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 
30 NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 

NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
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NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ED. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO, 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
5 NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
10 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ED. NO. 339, SEQ. ED. NO. 341, SEQ. ED. NO. 343, SEQ. ED. NO. 

345, SEQ. ED. NO. 347, SEQ. ID. NO. 349, SEQ. ED. NO. 351, SEQ. ID. NO. 353, 
15 SEQ. ID. NO. 355, SEQ. ED. NO. 357, SEQ. ID. NO. 359, SEQ. ED. NO. 361, SEQ. 

ED. NO. 363, SEQ. ID. NO. 365, SEQ. ED. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ED. NO. 375, SEQ. ED. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ED. NO. 383, SEQ. ED NO. 385, SEQ. ED. NO. 387, SEQ. 

ED. NO. 389, SEQ. ED. NO. 391, SEQ. EO. NO. 393, SEQ. ED. NO. 395, SEQ. ED. 
20 NO. 397, SEQ. ED. NO. 399, SEQ. ED. NO. 401, SEQ. ED. NO. 403, SEQ. ID. NO. 

405, SEQ. ED. NO. 407, SEQ. ID. NO. 409, SEQ. ED. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ED. NO. 421, SEQ. 

ED. NO. 423, SEQ. ID. NO. 425, SEQ. EO. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ED. NO. 437, SEQ. ID. NO. 
25 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ED. NO. 445, SEQ. ED. NO. 447, 

SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ED. NO. 463, SEQ. ID. 

NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ED. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ED. NO. 477, SEQ. ED. NO. 479, SEQ. ED. NO. 481, 
■ 30 SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ED. NO. 487, SEQ. ED. NO. 489, SEQ. 

ED. NO. 491, SEQ. ED. NO. 493, SEQ ED NO: 495, SEQ ED NO: 497, SEQ ID NO: 

499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ED NO: 505, SEQ ED NO: 507, SEQ 

ED NO: 509 and SEQ EO NO: 5 1 1 . 
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It is still a further object of the invention to provide an isolated nucleic acid 

molecule comprising a nucleic acid sequence that encodes a fragment of a polypeptide 

having an amino acid sequence selected from the group consisting of: SEQ. ID. 

NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. 
5 NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, 

SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. 

NO. 29, SEQ. E>. NO. 31, SEQ. ID. NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, 

SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. 

NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, 
10 SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ED. NO. 61, SEQ. ED. NO. 63, SEQ. ED. 

NO. 65, SEQ. ED. NO. 67, SEQ. ID. NO. 69, SEQ. ED. NO. 71, SEQ. ED. NO. 73, 

SEQ. ID. NO. 75, SEQ. ED. NO. 77, SEQ. ED. NO. 79, SEQ. ID. NO. 81, SEQ. ED. 

NO. 83, SEQ. ED. NO. 85, SEQ. ED. NO. 87, SEQ. ED. NO. 89, SEQ. ED. NO. 91, 

SEQ. ED. NO. 93, SEQ. ED. NO. 95, SEQ. ED. NO. 97, SEQ. ID. NO. 99, SEQ. ED. 
15 NO. 101, SEQ. ED. NO. 103, SEQ. ID. NO. 105, SEQ. ED. NO. 107, SEQ. ID. 

NO. 109, SEQ. ED. NO. Ill, SEQ. ED. NO. 113, SEQ. ED. NO. 115, SEQ. ED. 

NO. 117, SEQ. ED. NO. 119, SEQ. ED. NO. 121, SEQ. ED. NO. 123, SEQ. ED. 

NO. 125, SEQ. ED. NO. 127, SEQ. ED. NO. 129, SEQ. ED. NO. 131, SEQ. ED. 

NO. 133, SEQ. ID. NO. 135, SEQ. ED. NO. 137, SEQ. ED. NO. 139, SEQ. ED. 
20 NO. 141, SEQ. ED. NO. 143, SEQ. ED. NO. 145, SEQ. ED. NO. 147, SEQ. ED. 

NO. 149, SEQ. ED. NO. 151, SEQ. ED. NO. 153, SEQ. ED. NO. 155, SEQ. ED. 

NO. 157, SEQ. ED. NO. 159, SEQ. ED. NO. 161, SEQ. ED. NO. 163, SEQ. ED. 

NO. 165, SEQ. ED. NO. 167, SEQ. ED. NO. 169, SEQ. ED. NO. 171, SEQ. ED. 

NO. 173, SEQ. ID. NO. 175, SEQ. ED. NO. 177, SEQ. ID. NO. 179, SEQ. ED. 
25 NO. 181, SEQ. ED. NO. 183, SEQ. ED. NO. 185, SEQ. ED. NO. 187, SEQ. ED. 

NO. 189, SEQ. ED. NO. 191, SEQ. ED. NO. 193, SEQ. ED. NO. 195, SEQ. ED. 

NO. 197, SEQ. ED. NO. 199, SEQ. ED. NO. 201, SEQ. ID. NO. 203, SEQ. ED. 

NO. 205, SEQ. ED. NO. 207, SEQ. ED. NO. 209, SEQ. ED. NO. 211, SEQ. ID. 

NO. 213, SEQ. ED. NO. 215, SEQ. ED. NO. 217, SEQ. ED. NO. 219, SEQ. ED. 
30 NO. 221, SEQ. ED. NO. 223, SEQ. ED. NO. 225, SEQ. ED. NO. 227, SEQ. ED. 

NO. 229, SEQ. ED. NO. 231, SEQ. ED. NO. 233, SEQ. ID. NO. 235, SEQ. ED. 

NO. 237, SEQ. ED. NO. 239, SEQ. ED. NO. 241, SEQ. ED. NO. 243, SEQ. ED. NO. 

245, SEQ. ED. NO. 247, SEQ. ID. NO. 249, SEQ. ED. NO. 251, SEQ. ED. NO. 253, 
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SEQ. ID. NO. 255, SEQ. ED. NO. 257, SEQ. ID. NO. 259, SEQ. ID. NO. 261, SEQ. 

ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. NO. 269, SEQ. ID. 

NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ED. NO. 277, SEQ. ID. NO. 
• 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, SEQ. ID. NO. 287, 
5 SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. ID. NO. 295, SEQ. 

ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. NO. 303, SEQ. ID. 

NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 311, SEQ. ID. NO. 

313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, SEQ. ID. NO. 321, 

SEQ. ID. NO. 323, SEQ. ED. NO. 325, SEQ. ID. NO. 327, SEQ. ED. NO. 329, SEQ. 
10 ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. NO. 337, SEQ. ID. 

NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 345, SEQ. ID. NO. 

347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ED. NO. 353, SEQ. ED. NO. 355, 

SEQ. ED. NO. 357, SEQ. ED. NO. 359, SEQ. ID. NO. 361, SEQ. ID. NO. 363, SEQ. 

ID. NO. 365, SEQ. ED. NO. 367, SEQ. ED. NO. 369, SEQ ID NO: 371, SEQ. ED. NO. 
15 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, 

SEQ. ID. NO. 383, SEQ. ED. NO. 385, SEQ. ID. NO. 387, SEQ. ED. NO. 389, SEQ. 

ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. 

NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ED. NO. 405, SEQ. ID. NO. 

407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, 
20 SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ED. NO. 421, SEQ. ID. NO. 423, SEQ. 

ID. NO. 425, SEQ. ID. NO. 427, SEQ. ED. NO. 429, SEQ. ID. NO. 431, SEQ. ID. 

NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 

441, SEQ. ED. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, 

SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. 
25 ED. NO. 459, SEQ. ED. NO. 461, SEQ. ED. NO. 463, SEQ. ID. NO. 465, SEQ. ID. 

NO. 467, SEQ. ED. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 

475, SEQ. ED. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, 

SEQ. ID. NO. 485, SEQ. ED. NO. 487, SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. 

ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 
30 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ED NO: 507, SEQ ID NO: 509 and 

SEQ ID NO: 511, wherein the fragment is at least 10, preferably 20, 30, 50, 70, 100, 

or 150 amino acids in length. 
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It is still a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a variant of said fragment, 
wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 amino acid 
residues. 

5 It is still another object of the invention to provide an isolated polypeptide 

comprising an amino acid sequence that is at least 40%, 50%, 60%, 70%, 80%, 90%, 

95%, 96%, 97%, 98%, or 99% identical to an amino acid sequence selected from the 
group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 

NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
10 ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 

SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
15 SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 

NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
20 NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 

NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 

NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
25 NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 
30 NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
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NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
5 SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
10 ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
15 NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. E>. NO. 349, SEQ. H>. NO. 351, SEQ. JD. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ED. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
20 SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
25 ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ED. NO. 437, SEQ. ID. NO. 

439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 

SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
' 30 NO. 465, SEQ. ED. NO. 467, SEQ. ED. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ED. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 

SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 

ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 



-12- 



WO 01/68805 



PCT/US01/07771 



499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 511. 

It is still a further object of the invention to provide an isolated polypeptide 

comprising a fragment of a polypeptide having an amino acid sequence selected from 
5 the group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 

NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 

ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
10 SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 

SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
15 NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ED. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 

NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 

NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
20 NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 

NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 

NO. 147, SEQ. ID. NO. 149, SEQ; ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
25 NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 

NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 
30 NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 

NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 

NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
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243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
5 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. K>. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ED. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
10 SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
15 ID. NO. 363, SEQ. ID. NO. 365, SEQ. E>. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. E>. NO. 373, SEQ. ID. NO. 375. SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
20 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 

ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 

439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
25 SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 

NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 

SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
30 ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 51 1, wherein the fragment is at least 40, preferably 60, 

80, 100, 150, 200, or 250 amino acids in length. 
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It is still a further object of the invention to provide an isolated polypeptide 
comprising a variant of said fragment, especially naturally occurring allelic variants, 
the expression of which may be significant in the manner by which different persons 
in the human population perceive odors differently, both on a qualitative and 
5 quantitative level , wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 
amino acid residues. 

It is still another object of the invention to provide agonists, including inverse 
agonists, or antagonists of such ORs, or fragments or variants thereof. 

It is yet another object of the invention to provide methods for representing the 
1 0 perception of odor and/or for predicting the perception of odor in a mammal, 

including in a human. Preferably, such methods may be performed by using the ORs, 
or fragments or variants thereof, and genes encoding such ORs, or fragments or 
variants thereof, disclosed herein. 
It is yet another object of the invention to provide novel molecules or combinations of 
15 molecules which elicit a predetermined olfactory perception in a mammal. Such 
molecules or compositions can be generated by detennining a value of olfactory 
perception in a mammal for a known molecule or combinations of molecules; 
determining a value of olfactory perception in a mammal for one or more unknown 
molecules or combinations of molecules; comparing the value of olfactory perception 
20 in a mammal for one or more unknown compositions to the value of olfactory 

perception in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 
molecules to form a molecule or combination of molecules that elicits a 
25 predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 

perception in a mammal. 
It is still a further object of the invention to provide a method of screening one 
or more compounds for the presence of an odor detectable by a mammal, comprising: 
30 a step of contacting said one or more compounds with the disclosed ORs, fragments 
or variants thereof preferably wherein the mammal is a human. 

It is another object of the invention to provided a method for simulating a 
fragrance, comprising: for each of a plurality of ORs, or fragments of variants thereof 
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disclosed herein, preferably human ORs, ascertaining the extent to which the OR 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously ascertained interaction with one or more of the ORs, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 
5 fragrance. Interaction of a fragrance with an OR can be determined using any of the 
binding or reporter assays described herein. The plurality of compounds may then be 
combined to form a mixture. If desired, one or more of the plurality of the 
compounds can be combined covalently. The combined compounds substantially 
stimulate at least 50%, 60%, 70%, 75%, 80% or 90% or all of the receptors that are 

1 0 substantially stimulated by the fragrance. 

In yet another aspect of the invention, a method is provided wherein a plurality 
of standard compounds are tested against a plurality of ORs, or fragments or variants 
thereof, to ascertain the extent to which the ORs each interact with each standard 
compound, thereby generating a receptor stimulation profile for each standard 

15 compound. These receptor stimulation profiles may then be stored in a relational 
database on a data storage medium. The method may further comprise providing a 
desired receptor-stimulation profile for a scent; comparing the desired receptor 
stimulation profile to the relational database; and ascertaining one or more 
combinations of standard compounds that most closely match the desired receptor- 

20 stimulation profile. The method may further comprise combining standard 
compounds in one or more of the ascertained combinations to simulate the scent. 

It is a further object of the invention to provide a method for representing 
olfactory perception of a particular smell in a mammal, comprising: providing values 
Xi to X n representative of the quantitative stimulation of each of n ORs of said 

25 vertebrate, where n is greater than or equal to 4, n is greater than or equal to 12; n is 
greater than or equal to 24, n is greater than or equal to 48; n is greater than or equal to 
72; n is greater than or equal to 96; n is greater than or equal to 120; n is greater than 
or equal to 144; n is greater than or equal to 168; n is greater than or equal to 192; n is 
greater than or equal to 216, or n is greater than or equal to 256; and generating from 

30 said values a quantitative representation of olfactory perception. The ORs may be an 
olfactory receptor disclosed herein, or fragments or variants thereof, the representation 
may constitutes a point or a volume in M-dimensional space, may constitutes a graph 
or a spectrum, and may constitutes a matrix of quantitative representations. Also, the 

46- 
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providing step may comprise contacting a plurality of recombinant^ produced ORs, 
or fragments or variants thereof, with a test composition and quantitatively measuring 
the interaction of said composition with said receptors. 

It is yet another object of the invention to provide a method for predicting the 
5 olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n ORs of said vertebrate, where n is greater than or equal to 4 n is greater than 
or equal to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is 
1 0 greater than or equal to 72; n is greater than or equal to 96; n is greater than or equal to 
120; n is greater than or equal to 144; n is greater than or equal to 168; n is greater 
than or equal to 192; n is greater than or equal to 216, or n is greater than or equal to 
256; for one or more molecules or combinations of molecules yielding known 
olfactory perception in a mammal; and generating from said values a quantitative 
15 representation of olfactory perception in a mammal for the one or more molecules or 
combinations of molecules yielding known olfactory perception in a mammal, 
providing values Xi to X n representative of the quantitative stimulation of each of n 
ORs of said vertebrate, where n is greater than or equal to 4, n is greater than or equal 
to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is greater than 
20 or equal to 72; n is greater than or equal to 96; n is greater than or equal to 120; n is 
greater than or equal to 144; n is greater than or equal to 168; n is greater than or equal 
to 192; n is greater than or equal to 216, or n is greater than or equal to 273; for one or 
more molecules or combinations of molecules yielding unknown olfactory perception 
in a mammal; and generating from said values a quantitative representation of 
25 olfactory perception in a mammal for the one or more molecules or combinations of 
molecules yielding unknown olfactory perception in a mammal, and predicting the 
olfactory perception in a mam m al generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal by 
comparing the quantitative representation of olfactory perception in a mammal for the 
30 one or more molecules or combinations of molecules yielding unknown olfactory 
perception in a mammal to the quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
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olfactory perception in a mammal. The ORs used in this method may include an 
olfactory receptor, or fragment or variant thereof, disclosed herein. 

Brief Description of the Drawings 
5 Figure 1 illustrates the multiple sequence alignment derived for fifty novel 

ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR1 through AOLFR52. The alignment protocol 
used the Clustal method with PAM250 residue weight table. Amino acid sequences 
10 AOLFR2 through AOLFR52 were analyzed for alignment with the AOLFR1 amino 
acid sequence. 

Figure 2 illustrates the multiple sequence alignment derived for fifty novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 

15 described herein are designated AOLFR54 through AOLFR109. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR55 through AOLFR109 were analyzed for alignment with the 
AOLFR54 amino acid sequence. 

Figure 3 illustrates the multiple sequence alignment derived for fifty novel 

20 ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR110 through AOLFR163. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR111 through AOLFR163 were analyzed for alignment with the 

25 AOLF1 1 0 amino acid sequence. 

Figure 4 illustrates the multiple sequence alignment derived for fifty-four 
novel ORs, indicating areas of homology and presence of sequence motifs 
characteristic for olfactory receptors. The fifty-four novel human olfactory receptors 
(hOR) proteins described herein are designated AOLFR165 through AOLFR217. The 

30 alignment protocol used the Clustal method with PAM250 residue weigjit table. 
Amino acid sequences AOLFR166 through AOLFR217 were analyzed for alignment 
with the AOLFR165 amino acid sequence. 
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Figure 5 illustrates the multiple sequence alignment derived for fifty-two novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty-two novel human olfactory receptors (hOR) proteins 
described herein, which are designated AOLFR218 through AOLFR328. The 
5 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR219 through AOLFR328 were analyzed for alignment 
with the AOLFR218 amino acid sequence. 

Detailed Description of the Invention 

10 The invention thus provides isolated nucleic acid molecules encoding 

olfactory-cell-specific G protein-coupled receptors ("GPCRs"), and the polypeptides 
they encode. These nucleic acid molecules and the polypeptides that they encode are 
members of the olfactory receptor family. Other members of the olfactory receptor 
family are disclosed in Krautwurst, et al, Cell, 95:917-26 (1998), and WO 0035274, 

15 the contents of which are herein incorporated by reference in their entireties. 

According to one aspect of the invention, genes encoding over two hundred 
fifty distinct, novel human olfactory (odorant) receptors (also herein referred to ORs) 
have been identified in genome sequence databases. All of these receptor genes have 
been initially detected by computer DNA sequence analysis of genomic clones 

20 (unfinished High Throughput Genomic Sequence database accession numbers 
AB045359, AP002532, AP002533, AL365440, AC073487, AL359636, AL359955, 
AP002535, AB045365, AL359218, AC002555, AB045361, AL359512, AC023255, 
AL358773, AL357767, AL358874, AC068380, AC025283, AP002407, AC018700, 
AC022289, AC006313, AC002556, AC011571, AL121944, AC007194, AP001112, 

25 AC021660, AP000723, AC016856, AC018700, AP000818, AC00596, AP000916, 
AC011517, AP001112, AP000916, AC021427, AC021427, AC020884, AC019108, 
AL135841, AL133410, AF186996, AL138S34, AC009237, AC025249, AC010930, 
AC009758, AC009642, AC009758, AC025249, AF101706, AC009642, AC025249, 
AC021660, AC011647, AC011711, AC09642, AC020597, AC011711, AC019088, 

30 AC022882, AC011571, AL121944, AP000435, AC012616, ACO10332, AC010766, 
AP000743, AC021809, AC011879, AC021304, AC023226, AL160314, AC021304, 
AC020380, AC011904, AC004977, AC021304, AP000868, AP000825, AC023080, 
AC022207, AC121986, AC010814, AC018700, AC021304, AC008620, AC011537, 
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AC010760, AC027641, AC017103, AC024729, AC024257, AC025115, AP001524, 
AP000916, AC010814, AL162254, AC025234, AP001521, AC026090, AC019088, 
AC016856, AC016787, AC009594, AC026038, AQ628489, AC025942, AL163152, 
AC026975, AC024654, AP001803, AP001804, AL353767, AP001884, AC026083, 
5 AC018793, AP000818, AL353894, AL049734, AL355366, AC011464, AC037472, 
AC036111, AC019093, AC027239, AC027522, AC009545, AC021333, AC036216, 
AC021935, AC022762, AL356019, AC055861, AC018375, AC072059, AC068339, 
AC022891, AL357039, AP002345, AC044810, AC073113, AC024399, AC023564, 
AL390860, AC074365, AP002826, AL359636, AL391534, AC055731, AC076959, 

10 AP002826, AC019088, AC009779, AL445307, AP002512, APO00818, AC079190) 
by virtue of their sequence homology to some of the known human and other 
mammalian olfactory receptor genes. 

Alternatively, nucleic acids encoding the olfactory receptors (ORs) and 
polypeptides of the invention can be isolated from a variety of sources, genetically 

15 engineered, amplified, synthesized, and/or expressed recombinantly according to the 
methods disclosed in WO 0035374, which is herein incorporated by reference in its 
entirety. 

These nucleic acids provide valuable probes for the identification of olfactory 
cells, as the nucleic acids are specifically expressed in olfactory cells. They can also 

20 serve as tools for the generation of sensory topographical maps that elucidate the 
relationship between olfactory cells and olfactory sensory neurons leading to olfactory 
centers in the brain. Furthermore, the nucleic acids and the polypeptides they encode 
can be used as probes to elucidate olfactory-inducted behaviors. 

The invention also provides methods of screening for modulators, e.g., 

25 activators, inhibitors, stimulators, enhancers, agonists, inverse agonists and 
antagonists, of the ORs, or fragments or variants thereof, of the invention. Such 
modulators of olfactory transduction are useful for pharmacological and genetic 
modulation of olfactory signaling pathways. These methods of screening can be used 
to identify high affinity agonists and antagonists of olfactory cell activity. These 

30 modulator compounds can then be used in the food, pharmaceutical, and cosmetic 
industries to customize odors and fragrances. 

Thus, the invention provides assays for olfactory modulation, where the ORs, 
or fragments or variants thereof, of the invention act as direct or indirect reporter 
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molecules for the effect of modulators on olfactory transduction. The ORs, or 
fragments or variants thereof, can be used in assays, e.g., to measure changes in ion 
concentration, membrane potential, current flow, ion flux, transcription, signal 
transduction, receptor-ligand interaction, second messenger concentrations, in vitro, in 
5 vivo and ex vivo. In one embodiment, the ORs, or fragments or variants thereof, can 
be used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein {see, e.g., Mistili et al. 9 Nature Biotech., 15:961-64 (1997)). 
In another embodiment, the ORs, or fragments or variants thereof, can be expressed in 
host cells, and modulation of olfactory transduction via OR activity can be assayed by 

1 0 measuring changes in Ca 2+ levels. 

Methods of assaying for modulators of olfactory transduction include in vitro 
ligand binding assays using the ORs of the invention, or fragments or variants thereof. 
More particularly, such assays can use the ORs; portions thereof such as the 
extracellular or transmembrane domains; chimeric proteins comprising one or more of 

15 such domains; oocyte receptor expression; tissue culture cell receptor expression; 
transcriptional activation of the receptor; G protein binding to the receptor; ligand 
binding assays; voltage, membrane potential and conductance changes; ion flux 
. assays; changes in intracellular second messengers such as cAMP and inositol 
triphosphate; changes in intracellular Ca 2+ levels; and neurotransmitter release. 

20 The invention also provides for methods of detecting olfactory nucleic acid 

and protein expression, allowing for the investigation of olfactory transduction 
regulation and specific identification of olfactory receptor cells. The ORs, fragments, 
and variants of the invention can also be used to generate monoclonal and polyclonal 
antibodies useful for identifying olfactory receptor cells. Olfactory receptor cells can 

25 be identified using techniques such as reverse transcription and amplification of 
mRNA, isolation of total RNA or poly A + RNA, northern blotting, dot blotting, in situ 
hybridization, RNase protection, SI digestion, probing DNA microchip arrays, 
western blots, and the like. 

A. Identification and Characterization of Olfactory Receptors 
30 The amino acid sequences of the ORs and polypeptides of the invention can be 

identified by putative translation of the coding nucleic acid sequences. These various 
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amino acid sequences and the coding nucleic acid sequences may be compared to one 
another or to other sequences according to a number of methods. 

For example, in sequence comparison, typically one sequence acts as a 
reference sequence, to which test sequences are compared. When using a sequence 
5 comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 
described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 

10 sequence identities for the test sequences relative to the reference sequence, based on 
the program parameters. 

A "comparison window," as used herein, includes reference to a segment of 
any one of the number of contiguous positions selected from the group consisting of: 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 

15 which a sequence may be compared to a reference sequence of the same number of. 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well known in the art. Optimal alignment 
of sequences for comparison can be conducted, e.g., by the local homology algorithm 
of Smith & Waterman, Adv. Appl Math. 2:482 (1981), by the homology alignment 

20 algorithm of Needleman & Wunsch, J MoL Biol. 48:443 (1970), by the search for 
similarity method of Pearson & Lipman, PNAS, 85:2444 (1988), by computerized 
implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the 
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., 
Madison, WT), or by manual alignment and visual inspection (see, e.g., Current 

25 Protocols in Molecular Biology (Ausubel et al., eds. 1995 supplement)). 

A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and 
Altschul et al, J MoL Biol 215:403-410 (1990), respectively. Software for 

30 performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves 
first identifying high scoring sequence pairs (HSPs) by identifying short words of 
length W in the query sequence, which either match or satisfy some positive-valued 
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threshold score T when aligned with a word of the same length in a database 
sequence. T is referred to as the neighborhood word score threshold (Altschul et al, 
Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and Altschul et al, JMol Biol 
215:403-410 (1990)). These initial neighborhood word hits act as seeds for initiating 
5 searches to find longer HSPs containing them. The word hits are extended in both 
directions along each sequence for as far as the cumulative alignment score can be 
increased. Cumulative scores are calculated using, for nucleotide sequences, the 
parameters M (reward score for a pair of matching residues; always > 0) and N 
(penalty score for mismatching residues; always < 0). For amino acid sequences, a 

10 scoring matrix is used to calculate the cumulative score. Extension of the word hits in 
each direction are halted when: the cumulative alignment score falls off by the 
quantity X from its maximum achieved value; the cumulative score goes to zero or 
below, due to the accumulation of one or more negative-scoring residue alignments; 
or the end of either sequence is reached. The BLAST algorithm parameters W, T, and 

15 X determine the sensitivity and speed of the alignment. The BLASTN program (for 
nucleotide sequences) uses as defaults a wordlength (W) of 1 1, an expectation (E) or 
10, M=5, N=-4 and a comparison of both strands. For amino acid sequences, the 
BLASTP program uses as defaults a wordlength of 3, and expectation (E) of 10, and 
the BLOSUM62 scoring matrix (see Henikoff & Henikoff, PNAS, 89:10915 (1989)) 

20 alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both 
strands. 

Another example of a useful algorithm is PELEUP. PELEUP creates a multiple 
sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 

25 called "tree" or "dendogram" showing the clustering relationships used to create the 
alignment (see, e.g., Figure 2). PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittle, JMol Evol 35:351-60 (1987). The method 
used is similar to the method described by Higgins & Sharp, CABIOS 5:151-153 
(1989). The program can align up to 300 sequences, each of a maximum length of 

30 5,000 nucleotides or amino acids. The multiple alignment procedure begins with the 
pairwise alignment of the two most similar sequences, producing a cluster of two 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 
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extension of the pairwise alignment of two individual sequences. The final alignment 
is achieved by a series of progressive, pairwise alignments. The program is run by 
designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
5 PILEUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity relationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. PILEUP can 
be obtained from the GCG sequence analysis software package, e.g. t version 7. 0 
(Devereaux et aL, Nuc. Acids Res. 12:387-395 (1984) encoded by the genes were 
10 derived by conceptual translation of the corresponding open reading frames. 
Comparison of these protein sequences to all known proteins in the public sequence 
databases using BLASTP algorithm revealed their strong homology to the members of 
the mammalian olfactory receptor family, each of the odorant receptor sequences 
having at least 50%, and preferably at least 55%, at least 60%, at least 65%, and most 
15 preferably at least 70%, amino acid identity to at least one known member of the 
family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative OR proteins generally having lengths of approximately 290 to 
approximately 400 amino acid residues that contain seven transmembrane domains, as 
predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor 7-transmembrane (7TM) superfamily, which includes the 
subset of taste and olfactory receptors. In addition to the overall structural similarity, 
each of the ORs identified herein has a characteristic sequence signature of an 
olfactory receptor. In particular, all the identified sequences contain very close 
matches to the following consensus amino acid motifs (Mombaerts, 1999, Pilpel 
1999): EFBLL (SEQ ID NO: 513) before transmembrane domain 1, LHTPMY (SEQ 
ID No: 514) in intracellular loop 1, MAYDRYVAIC (SEQ ID NO: 510) at the end of 
transmembrane domain 3 and the beginning of intracellular loop 2, SY at the end of 
transmembrane domain 5, FSTCSSH (SEQ ID NO: 516) in the beginning of 
transmembrane domain 6, and PMLNPF (SEQ ID NO: 517) in transmembrane 
domain 7. Combination of all the above-mentioned structural features of the 
identified genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family. 
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As noted above, complete or partial sequences of numerous human and other 
eukaryotic olfactory receptors are currently known The novel human receptors have 
amino acid sequences distinctly different from the previously known human olfactory 
receptors, which suggests their different specificity in odorant recognitioa Therefore, 
5 these novel receptors and their genes can be used, alone or in combination with known 
olfactory receptors, in developing detection systems and assays for chemically distinct 
types of odorants not recognized by the known receptors, as well as for diagnostic and 
research purposes. 

B. Definitions 

10 As used herein, the following terms have the meanings ascribed to them unless 

specified otherwise. 

"OR" refers to one or more members of a family of G protein-coupled 
receptors that are expressed in olfactory cells. Olfactory receptor cells can also be 
identified on the basis of morphology (see, e.g., Roper, supra), or by the expression of 

15 proteins specifically expressed in olfactory cells. OR family members may have the 
ability to act as receptors for olfactory transduction. 

"OR" nucleic acids encode a family of GPCRs with seven transmembrane 
regions that have "G protein-coupled receptor activity," e.g., they may bind to G 
proteins in response to extracellular stimuli and promote production of second 

20 messengers such as 1P3, cAMP, cGMP, and Ca 2+ via stimulation of enzymes such as 
phospholipase C and adenylate cyclase (for a description of the structure and function 
of GPCRs, see, e.g., Fong, supra, and Baldwin, supra). A single olfactory cell may 
contain many distinct OR polypeptides. 

Topologically, certain chemosensory GPCRs have an "N-terminal domain;" 

25 "extracellular domains;" 'transmembrane domains" comprising seven transmembrane 
regions, and corresponding cytoplasmic, and extracellular loops; "cytoplasmic 
domains," and a "C-terminal domain" (see, e.g., Hoon et al, Cell, 96:541-51 (1999); 
Buck & Axel, Cell, 65:175-87 (1991)). These domains can be structurally identified 
using methods known to those of skill in the art, such as sequence analysis programs 

30 that identify hydrophobic and hydrophilic domains (see, e.g., Stryer, Biochemistry, 
(3rd ed. 1988); see also any of a number of Internet based sequence analysis 
programs, such as those found at dot.imgen.bcm.tmc.edu). Such domains are useful 
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for making chimeric proteins and for in vitro assays of the invention, e.g., ligand 
binding assays. 

"Extracellular domains" therefore refers to the domains of OR polypeptides 
that protrude from the cellular membrane and are exposed to the extracellular face of 
5 the cell. Such domains generally include the "N terminal domain" that is exposed to 
the extracellular face of the cell, and optionally can include portions of the 
extracellular loops of the transmembrane domain that are exposed to the extracellular 
face of the cell, i.e., the loops between transmembrane regions 2 and 3, between 
transmembrane regions 4 and 5, and between transmembrane regions 6 and 7. 

10 The tc N terminal domain" region starts at the N-terminus and extends to a 

region close to the start of the transmembrane domain. "Transmembrane domain," 
which comprises the seven "transmembrane regions," refers to the domain of OR 
polypeptides that lies within fee plasma membrane, and may also include the 
corresponding cytoplasmic (intracellular) and extracellular loops. The seven 

15 transmembrane regions and extracellular and cytoplasmic loops can be identified 
using standard methods, as described in Kyte & Doolittle, J. Mol Biol, 157:105-32 
(1982)), or in Stryer, supra. The general secondary and tertiary structure of 
transmembrane domains, in particular the seven transmembrane domains of 7- 
transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 

20 primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. These 
transmembrane domains are useful for in vitro ligand-binding assays, both soluble and 
solid phase. 

"Cytoplasmic domains" refers to the domains of OR polypeptides that face the 
25 inside of the cell, the "C terminal domain" and the intracellular loops of the 
transmembrane domain, e.g. 9 the intracellular loop between transmembrane regions 1 
and 2, the intracellular loop between transmembrane regions 3 and 4, and the 
intracellular loop between transmembrane regions 5 and 6. "C terminal domain" 
refers to the region that spans the end of the last transmembrane domain and the C- 
30 terminus of the protein, and which is normally located within the cytoplasm. 

The term "ligand-binding region" or "ligand-binding domain" refers to 
sequences derived from a chemosensory receptor, particularly an olfactory receptor, 
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that substantially incorporates at least transmembrane domains E to VII. The ligand- 
binding region may be capable of binding a ligand, and more particularly, an odorant. 

The phrase "functional effects" in the context of assays for testing compounds 
that modulate OR family member mediated olfactory transduction includes the 
5 determination of any parameter that is indirectly or directly under the influence of the 
receptor, e.g., functional, physical and chemical effects. It includes ligand binding, 
changes in ion flux, membrane potential, current flow, transcription, G protein 
binding, GPCR phosphorylation or dephosphorylation, signal transduction, 
receptor-Iigand interactions, second messenger concentrations (e.g., cAMP, cGMP, 
10 IP3, or intracellular Ca 2+ ), in vitro, in vivo, and ex vivo and also includes other 
physiologic effects such increases or decreases of neurotransmitter or hormone 
release. 

By "determining the functional effect" in the context of assays is meant assays 
for a compound that increases or decreases a parameter that is indirectly or directly 

15 under the influence of an OR family member, e.g., functional, physical and chemical 
effects. Such functional effects can be measured by any means known to those skilled 
in the art, e.g., changes in spectroscopic characteristics (e.g., fluorescence, 
absorbance, refractive index), hydrodynamic (e.g., shape), chromatographic, or 
solubility properties, patch clamping, voltage-sensitive dyes, whole cell currents, 

20 radioisotope efflux, inducible markers, oocyte OR gene expression; tissue culture cell 
OR expression; transcriptional activation of OR genes; ligand-binding assays; voltage, 
membrane potential and conductance changes; ion flux assays; changes in intracellular 
second messengers such as cAMP, cGMP, and inositol triphosphate QP3); changes in 
intracellular calcium levels; neurotransmitter release, and the like. 

25 'Inhibitors," "activators," and "modulators" of OR genes or proteins are used 

interchangeably to refer to inhibitory, activating, or modulating molecules identified 
using in vitro and in vivo assays for olfactory transduction, e.g., ligands, agonists, 
antagonists, and their homologs and mimetics. Inhibitors are compounds that, e.g., 
bind to, partially or totally block stimulation, decrease, prevent, delay activation, 

30 inactivate, desensitize, or down regulate olfactory transduction, e.g., antagonists. 
Activators are compounds that, e.g., bind to, stimulate, increase, open, activate, 
facilitate, enhance activation, sensitize, or up regulate olfactory transduction, e.g, 
agonists. Modulators include compounds that, e.g., alter the interaction of a receptor 
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with: extracellular proteins that bind activators or inhibitor (e.g., ebnerin and other 
members of the hydrophobic carrier family); G proteins; kinases (e.g, homologs of 
rhodopsin kinase and beta adrenergic receptor kinases that are involved in 
deactivation and desensitization of a receptor); and arrestins, which also deactivate 
5 and desensitize receptors. Modulators can include genetically modified versions of 
OR family members, e.g., with altered activity, as well as naturally occurring and 
synthetic ligands, antagonists, agonists, small chemical molecules and the like. Such 
assays for inhibitors and activators include, e.g., expressing OR family members in 
cells or cell membranes, applying putative modulator compounds, in the presence or 

10 absence of tastants, e.g., sweet tastants, and then determining the functional effects on 
olfactory transduction, as described above. Samples or assays comprising OR family 
members that are treated with a potential activator, inhibitor, or modulator are 
compared to control samples without the inhibitor, activator, or modulator to examine 
the extent of modulation. Control samples (untreated with modulators) are assigned a 

15 relative OR activity value of 100%. Inhibition of a OR is achieved when the OR 
activity value relative to the control is about 80%, optionally 50% or 25-0%. 
Activation of an OR is achieved when the OR activity value relative to the control is 
110%, optionally 150%, optionally 200-500%, or 1000-3000% higher. 

The terms "purified," "substantially purified " and "isolated" as used herein 

20 refer to the state of being free of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantially purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. In one preferred embodiment, these terms refer to the 

25 compound of the invention comprising at least 95% of the mass, by weight, of a given 
sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
• also refers to a state of purification or concentration different than that which occurs 
naturally in the mammalian, especially human, body. Any degree of purification or 

30 concentration greater than that which occurs naturally in the mammalian, especially 
human, body, including (1) the purification from other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammalian, especially human, body, are within the 
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meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 
proteins, described herein, maybe isolated, or otherwise associated with structures or 
compounds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
5 As used herein, the term "isolated," when referring to a nucleic acid or 

polypeptide refers to a state of purification or concentration different than that which 
occurs naturally in the mammalian, especially human, body. Any degree of 
purification or concentration greater than that which occurs naturally in the body, 
including (1) the purification from other naturally-occurring associated structures or 

10 compounds, or (2) the association with structures or compounds to which it is not 
normally associated in the body are within the meaning of "isolated" as used herein. 
The nucleic acids or polypeptides described herein may be isolated or otherwise 
associated with structures or compounds to which they are not normally associated in 
nature, according to a variety of methods and processed known to those of skill in the 

15 art. 

As used herein, the terms "amplifying" and "amplification" refer to the use of 
any suitable amplification methodology for generating or detecting recombinant or 
naturally expressed nucleic acid, as described in detail, below. For example, the 
invention provides methods and reagents (e.g, specific degenerate oligonucleotide 
primer pairs) for amplifying (e.g., by polymerase chain reaction, PCR) naturally 
expressed (e.g., genomic or mRNA) or recombinant (e.g., cDNA) nucleic acids of the 
invention (e.g., tastant-binding sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 
membrane seven times (thus, the seven domains are called 'transmembrane" or "TM" 
domains TM I to TM VII). The families of olfactory and certain taste receptors each 
belong to this super-family. 7-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in further detail 
below. 

The term "library" means a preparation that is a mixture of different nucleic 
acid or polypeptide molecules, such as the library of recombinantly generated 
chemosensory, particularly olfactory receptor ligand-binding domains generated by 
amplification of nucleic acid with degenerate primer pairs, or an isolated collection of 
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vectors that incorporate the amplified ligand-binding domains, or a mixture of cells 
each randomly transfected with at least one vector encoding an olfactory receptor. 

The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 
ribonucleotide or ribonucleotide oligonucleotide in either single- or double-stranded 
5 form. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
structures with synthetic backbones {see eg., Oligonucleotides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Antisense Strategies, 
Annals of the N Y. Acad ofSci., Vol. 600, Eds. Baserga et al (NYAS 1992); Milligan 
10 J. Med. Chem. 36:1923-1937 (1993); Antisense Research and Applications (1993, 
CRC Press), WO 97/03211; WO 96/39154; Mata, Toxicol. Appl Pharmacol 
144:189-197 (1997); Strauss-Soukup, Biochemistry 36:8692-8698 (1997); Samstag, 
Antisense Nucleic Acid Drug Dev, 6:153-156 (1996)). 

Unless otherwise indicated, a particular nucleic acid sequence also implicitly 

15 encompasses conservatively modified variants thereof (e.g., degenerate codon 
substitutions) and complementary sequences, as well as the sequence explicitly 
indicated. Specifically, degenerate codon substitutions may be achieved by 
generating, e.g., sequences in which the third position of one or more selected codons 
is substituted with mixed-base and/or deoxyinosine residues (Batzer et al, Nucleic 

20 Acid Res., 19:5081 (1991); Ohtsuka et al, J. Biol. Chem., 260:2605-08 (1985); 
Rossolini et al, Mol Cell Probes, 8:91-98 (1994)). The teim nucleic acid is used 
interchangeably with gene, cDNA, mRNA, oligonucleotide, and polynucleotide. 

The terms "polypeptide," peptide" and "protein" are used interchangeably 
herein to refer to a polymer of amino acid residues. The terms apply to amino acid 

25 polymers in which one or more amino acid residue is an artificial chemical mimetic of 
a corresponding naturally occulting amino acid, as well as to naturally occurring 
amino acid polymers and non-naturally occurring amino acid polymer. 

The term "plasma membrane translocation domain" or simply "translocation 
domain" means a polypeptide domain that, when incorporated into the amino terminus 

30 of a polypeptide coding sequence, can with great efficiency "chaperone" or 
"translocate" the hybrid ("fusion") protein to the cell plasma membrane. For instance, 
a "translocation domain" may be derived from the amino terminus of the bovine 
rhodopsin receptor polypeptide. In one embodiment, the translocation domain may be 
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, functionally equivalent to an exemplary translocation domain (5*- 
MNGTEGPNFYVPFSNKTGW; SEQ ID NO: 518). However, rhodopsin from any 
mammal may be used, as can other translocation facilitating sequences. Thus, the 
translocation domain is particularly efficient in translocating 7-transmembrane fusion 
5 proteins to the plasma membrane, and a protein (e.g., an olfactory receptor 
polypeptide) comprising an amino terminal translocating domain will be transported 
to the plasma membrane more efficiently than without the domain. However, if the 
N-terminal domain of the polypeptide is active in binding, the use of other 
translocation domains may be preferred. 
10 "Functional equivalency" means the domain's ability and efficiency in 

translocating newly translated proteins to the plasma membrane as efficiently as 
exemplary SEQ ID NO: 518 under similar conditions; relatively efficiencies an be 
measured (in quantitative terms) and compared, as described herein. Domains falling 
within the scope of the invention can be determined by routine screening for their 
15 efficiency in translocating newly synthesized polypeptides to the plasma membrane in 
a cell (mammalian, Xenopus, and the like) with the same efficiency as the twenty 
amino acid long translocation domain SEQ ID NO: 518, as described in detail below. 

The "translocation domain," "ligand-binding domain", and chimeric receptors 
compositions described herein also include "analogs," or "conservative variants" and 
20 "mimetics" ("peptidomimetics") with structures and activity that substantially 
correspond to the exemplary sequences. Thus, the terms "conservative variant" or 
"analog" or "mimetic" refer to a polypeptide which has a modified amino acid 
sequence, such that the change(s) do not substantially alter the polypeptide's (the 
conservative variant's) structure and/or activity, as defined herein. These include 
25 conservatively modified variations of an amino acid sequence, i.e. 9 amino acid 
substitutions, additions or deletions of those residues that are not critical for protein 
activity, or substitution of amino acids with residues having similar properties (e.g., 
acidic, basic, positively or negatively charged, polar or non-polar, etc.) such that the 
substitutions of even critical amino acids does not substantially alter structure and/or 
30 activity. Conservative substitution tables providing functionally similar amino acids 
are well known in the art. 

More particularly, "conservatively modified variants" applies to both amino 
acid and nucleic acid sequences. With respect to particular nucleic acid sequences, 
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conservatively modified variants refers to those nucleic acids which encode identical 
or essentially identical amino acid sequences, or where the nucleic acid does not 
encode an amino acid sequence, to essentially identical sequences. Because of the 
degeneracy of the genetic code, a large number of functionally identical nucleic acids 
5 encode any given protein. 

For instance, the codons GCA, GCC, GCG and GCU all encode the amino 
acid alanine. Thus, at every position where an alanine is specified by a codon, the 
codon can be altered to any of the corresponding codons described without altering 
the encoded polypeptide. 

10 Such nucleic acid variations are "silent variations," which are one species of 

conservatively modified variations. Every nucleic acid sequence herein which 
encodes a polypeptide also describes every possible silent variation of the nucleic 
acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which 
is ordinarily the only codon for methionine, and TGG, which is ordinarily the only 

15 codon for tryptophan) can be modified to yield a functionally identical molecule. 
Accordingly, each silent variation of a nucleic acid which encodes a polypeptide is 
implicit in each described sequence. 

Conservative substitution tables providing functionally similar amino acids are 
well known in the art. For example, one exemplary guideline to select conservative 

20 substitutions includes (original residue followed by exemplary substitution): ala/gly or 
ser; arg/lys; asn/gln or his; asp/glu; cys/ser; gln/asn; gly/asp; gly/ala or pro; his/asn or 
gin; ile/leu or val; leu/ile or val; lys/arg or gin or glu; met/leu or tyr or ile; phe/met or 
leu or tyr; ser/thr; thr/ser; trp/tyr, tyr/trp or phe; val/ile or leu. An alternative 
exemplary guideline uses the following six groups, each containing amino acids that 

25 are conservative substitutions for one another: 1) Alanine (A), Serine (S), Threonine 
(T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine (N), Glutamine (Q); 4) 
Arginine (R), Lysine (I); 5) Isoleucine (T), Leucine (L), Methionine (M), Valine (V); 
and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); (see also, e.g., Creighton, 
Proteins, W.H. Freeman and Company (1984); Schultz and Schimer, Principles of 

30 Protein Structure, Springer- Verlag (1979)). One of skill in the art will appreciate that 
the above-identified substitutions are not the only possible conservative substitutions. 
For example, for some purposes, one may regard all charged amino acids as 
conservative substitutions for each other whether they are positive or negative. In 
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addition, individual substitutions, deletions or additions that alter, add or delete a 
single amino acid or a small percentage of amino acids in an encoded sequence can 
also be considered "conservatively modified variations." 

The terms "mimetic" and "peptidomimetic" refer to a synthetic chemical 
5 compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains, ligand-binding domains, or chimeric 
receptors of the invention. The mimetic can be either entirely composed of synthetic, 
non-natural analogs of amino acids, or may be a chimeric molecule of partly natural 
peptide amino acids and partly non-natural analogs of amino acids. The mimetic can 
10 also incorporate any amount of natural amino acid conservative substitutions as long 
as such substitutions also do not substantially alter the mimetic' s structure and/or 
activity. 

As with polypeptides of the invention which are conservative variants, routine 
experimentation will determine whether a mimetic is within the scope of the 

15 invention, i.e., that its structure and/or function is not substantially altered. 
Polypeptide mimetic compositions can contain any combination of non-natural 
structural components, which are typically from three structural groups: a) residue 
linkage groups other than the natural amide bond ("peptide bond") linkages; b) non- 
natural residues in place of naturally occurring amino acid residues; or c) residues 

20 which induce secondary structural mimicry, i.e., to induce or stabilize a secondary 
structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix conformation, and the 
like. A polypeptide can be characterized as a mimetic when all or some of its residues 
are joined by chemical means other than natural, peptide bonds. Individual 
peptidomimetic residues can be joined by peptide bonds, other chemical bonds or 

25 coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
bifunctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIC). Linking groups that can be an alternative to the 
traditional amide bond ("peptide bond") linkages include, e.g., ketomethylene (e.g., 
-C(=0)-CH 2 - for -C(=0)-NH-), aminomethylene (CH 2 -NH), ethylene, olefin 

30 (CH=CH), ether (CH 2 -0), thioether (CH 2 -S), tetrazole (CN 4 ), thiazole, retroamide, 
thioamide, or ester (see, e.g., Spatola, Chemistry and Biochemistry of Amino Acids, 
Peptides and Proteins, 7:267-357, "Peptide Backbone Modifications," Marcell 
Dekker, NY (1983)). A polypeptide can also be characterized as a mimetic by 
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containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, or chemical means. For 
5 example, useful labels include 32 P, fluorescent dyes, electron-dense reagents, enzymes 
(e.g., as commonly used in an ELISA), biotin, digoxigenin, or haptens and proteins 
which can be made detectable, e.g., by incorporating a radiolabel into the peptide or 
used to detect antibodies specifically reactive with the peptide. 

A "labeled nucleic acid probe or oligonucleotide" is one that is bound, either 

10 covalently, through a linker or a chemical bond, or noncovalently, through ionic, van 
der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the 
probe may be detected by detecting the presence of the label bound to the probe. 

As used herein a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence 

15 through one or more types of chemical bonds, usually through complementary base 
pairing, usually through hydrogen bond formation. As used herein, a probe may 
include natural (i.e., A, G, C, or T) or modified bases (7-deazaguanosine, inosine, 
eta). In addition, the bases in a probe may be joined by a linkage other than a 
phosphodiester bond, so long as it does not interfere with hybridization. Thus, for 

20 example, probes may be peptide nucleic acids in which the constituent bases are 
joined by peptide bonds rather than phosphodiester linkages. It will be understood by 
one of skill in the art that probes may bind target sequences lacking complete 
complementarity with the probe sequence depending upon the stringency of the 
hybridization conditions. The probes are optionally directly labeled as with isotopes, 

25 chromophores, lumiphores, chromogens, or indirectly labeled such as with biotin to 
which a streptavidin complex may later bind. By assaying for the presence or absence 
of the probe, one can detect the presence or absence of the select sequence or 
subsequence. 

The term "heterologous" when used with reference to portions of a nucleic 
30 acid indicates that the nucleic acid comprises two or more subsequences that are not 
found in the same relationship to each other in nature. For instance, the nucleic acid is 
typically recombinantly produced, having two or more sequences from unrelated 
genes arranged to make a v new functional nucleic acid, e.g., a promoter from one 
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source and a coding region from another source. Similarly, a heterologous protein 
indicates that the protein comprises two or more subsequences that are not found in 
the same relationship to each other in nature (eg., a fusion protein). 

A "promoter" is defined as an array of nucleic acid sequences that direct 
5 transcription of a nucleic acid. As used herein, a promoter includes necessary nucleic 
acid sequences near the start site of transcription, such as, in the case of a polymerase 
II type promoter, a TATA element. A promoter also optionally includes distal 
enhancer or repressor elements, which can be located as much as several thousand 
base pairs from the start site of transcription. A "constitutive" promoter is a promoter 
10 that is active under most environmental and developmental conditions. An 
"inducible" promoter is a promoter that is active under environmental or 
developmental regulation. The term "operably linked" refers to a functional linkage 
between a nucleic acid expression control sequence (such as a promoter, or array of 
transcription factor binding sites) and a second nucleic acid sequence, wherein the 
15 expression control sequence directs transcription of the nucleic acid corresponding to 
the second sequence. 

As used herein, "recombinant" refers to a polynucleotide synthesized or 
otherwise manipulated in vitro (e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 
20 biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 
different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 
25 invention and a nucleic acid sequence amplified using a primer of the invention. 

The phrase "selectively (or specifically) hybridizes to" refers to the binding, 
duplexing, or hybridizing of a molecule only to a particular nucleotide sequence under 
stringent hybridization conditions when that sequence is present in a complex mixture 
(e.g., total cellular or library DNA or RNA). 
30 The phrase "stringent hybridization conditions" refers to conditions under 

which a probe will hybridize to its target subsequence, typically in a complex mixture 
of nucleic acid, but to no other sequences. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer 
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sequences hybridize specifically at higher temperatures. An extensive guide to the 
hybridization of nucleic acids is found in Tijssen, Techniques in Biochemistry and 
Molecular Biology - Hybridisation with Nucleic Probes, "Overview of principles of 
hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent 
5 conditions are selected to be about 5-10° C lower than the thermal melting point (Tm) 
for the specific sequence at a defined ionic strength pH. The Tm is the temperature 
(under defined ionic strength, pH, and nucleic concentration) at which 50% of the 
probes complementary to the target hybridize to the target sequence at equilibrium (as 
the target sequences are present in excess, at Tm, 50% of the probes are occupied at 

1 0 equilibrium). Stringent conditions will be those in which the salt concentration is less 
than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30° C for short 
probes (e.g., 10 to 50 nucleotides) and at least about 60° C for long probes (e.g., 
greater than 50 nucleotides). Stringent conditions may also be achieved with the 

15 addition of destabilizing agents such as formamide. For selective or specific 
hybridization, a positive signal is at least two times background, optionally 10 times 
background hybridization. Exemplary stringent hybridization conditions can be as 
following: 50% formamide, 5x SSC, and 1% SDS, incubating at 42°C, or, 5x SSC, 
1% SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1 % SDS at 65°C. Such 

20 hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60; or 
more minutes. 

Nucleic acids that do not hybridize to each other under stringent conditions are 
still substantially related if the polypeptides that they encode are substantially related. 
This occurs, for example, when a copy of a nucleic acid is created using the maximum 

25 codon degeneracy permitted by the genetic code. In such cases, the nucleic acids 
typically hybridize under moderately stringent hybridization conditions. Exemplary 
"moderately stringent hybridization conditions" include a hybridization in a buffer of 
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in lx SSC at 45°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60, or 

30 more minutes. A positive hybridization is at least twice background. Those of 
ordinary skill will readily recognize that alternative hybridization and wash conditions 
can be utilized to provide conditions of similar stringency. 
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"Antibody" refers to a polypeptide comprising a framework region from an 
immunoglobulin gene or fragments thereof that specifically binds and recognizes an 
antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, 
gamma, delta, epsilon, and mu constant region genes, as well as the myriad 
5 immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in 
turn define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. 

An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. 
Each tetramer is composed of two identical pairs of polypeptide chains, each pair 
10 having one "light" (about 25 kDa) and one "heavy", chain (about 50-70 kDa). The 
N-terminus of each chain defines a variable region of about 100 to 1 10 or more amino 
acids primarily responsible for antigen recognition. The terms variable light chain 
(VL) and variable heavy chain (VH) refer to these light and heavy chains respectively. 
A "chimeric antibody" is an antibody molecule in which (a) the constant 
15 region, or a portion thereof, is altered, replaced or exchanged so that the antigen 
binding site (variable region) is linked to a constant region of a different or altered 
class, effector function and/or species, or an entirely different molecule which confers 
new properties to the chimeric antibody, e.g., an enzyme, toxin, hormone, growth 
factor, drug, etc.; or (b) the variable region, or a portion thereof, is altered, replaced or 
20 exchanged with a variable region having a different or altered antigen specificity. 

An "anti-OR" antibody is an antibody or antibody fragment that specifically 
binds a polypeptide encoded by a OR gene, cDNA, or a subsequence thereof. 

The term "immunoassay" is an assay that uses an antibody to specifically bind 
an antigen. The immunoassay is characterized by the use of specific binding 
properties of a particular antibody to isolate, target, and/or quantify the antigen. 

The phrase "specifically (or selectively) binds" to an antibody or, "specifically 
(or selectively) immunoreactive with," when referring to a protein or peptide, refers to 
a binding reaction that is detenninative of the presence of the protein in a 
heterogeneous population of proteins and other biologies. Thus, under designated 
immunoassay conditions, the specified antibodies bind to a particular protein at least 
two times the background and do not substantially bind in a significant amount to 
other proteins present in the sample. Specific binding to an antibody under such 
conditions may require an antibody that is selected for its specificity for a particular 



-37- 



WO 01/68805 



PCT/US01/07771 



protein. For example, polyclonal antibodies raised to an OR family member from 
specific species such as rat, mouse, or human can be selected to obtain only those 
polyclonal antibodies that are specifically immunoreactive with the OR polypeptide or 
an immunogenic portion thereof and not with other proteins, except for orthologs or 
5 polymorphic variants and alleles of the OR polypeptide. This selection may be 
achieved by subtracting out antibodies that cross-react with OR molecules from other 
species or other OR molecules. Antibodies can also be selected that recognize only 
OR GPCR family members but not GPCRs from other families. A variety of 
immunoassay formats may be used to select antibodies specifically immunoreactive 

10 with a particular protein. For example, solid-phase ELISA immunoassays are 
routinely used to select antibodies specifically immunoreactive with a protein (see, 
e.g., Harlow & Lane, Antibodies, A Laboratory Manual, (1988), for a description of 
immunoassay formats and conditions that can be used to determine specific 
immunoreactivity). Typically a specific or selective reaction will be at least twice 

15 background signal or noise and more typically more than 10 to 100 times background. 

The phrase "selectively associates with" refers to the ability of a nucleic acid 
to "selectively hybridize" with another as defined above, or the ability of an antibody 
to "selectively (or specifically) bind to a protein, as defined above. 

The term "expression vector" refers to any recombinant expression system for 

20 the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fungal, plant, 
insect or mammalian cell. The term includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 
cell genome. The expression systems can have the ability to self-replicate or not, i.e., 

25 drive only transient expression in a cell. The term includes recombinant expression 
"cassettes which contain only the minimum elements needed for transcription of the 
recombinant nucleic acid. 

By "host cell" is meant a cell that contains an expression vector and supports 
the replication or expression of the expression vector. Host cells may be prokaryotic 

30 cells such as E. toll, or eukaryotic cells such as yeast, insect, amphibian, or 
mammalian cells such as CHO, HeLa, HEK-293, and the like, cultured cells, 
explants, and cells in vivo. 
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C. Isolation and Expression of Olfactory Receptors 

Isolation and expression of the ORs, or fragments or variants thereof of the 
invention can be performed as described below. PCR primers can be used for the 
amplification of nucleio acids encoding olfactory receptor ligand-binding regions and 
5 libraries of these nucleic acids can thereby be generated. Libraries of expression 
vectors can then be used to infect or transfect host cells for the functional expression 
of these libraries. These genes and vectors can be made and expressed in vitro or in 
vivo. One of skill will recognize that desired phenotypes for altering and controlling 
nucleic acid expression can be obtained by modulating the expression or activity of 
10 the genes and nucleic acids (e.g., promoters, enhancers and the like) within the vectors 
of the invention. Any of the known methods described for increasing or decreasing 
expression or activity can be used The invention can be practiced in conjunction with 
any method or protocol known in the art, which are well described in the scientific 
and patent literature. 

15 The nucleic acid sequences of the invention and other nucleic acids used to 

practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated from a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
be used, including, in addition to mammalian cells, e.g., bacterial, yeast, insect or 

20 plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techniques, as described in, e.g., Cairuthers, Cold Spring Harbor 
Symp. Quant Biol 47:411-418 (1982); Adams, Am. Chem. Soc. 105:661 (1983); 
Belousov, Nucleic Acids Res. 25:3440-3444 (1997); Frenkel, Free Radic. Biol Med. 

25 19:373-380 (1995); Blommers, Biochemistry 33:7886-7896 (1994); Narang, Meth. 
Enzymol 68:90 (1979); Brown, Meth. Enzymol 68:109 (1979); Beaucage, Tetra. Lett. 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stranded DNA fragments may 
then be obtained either by synthesizing the complementary strand and annealing the 
strands together under appropriate conditions, or by adding the complementary strand 

30 using DNA polymerase with an appropriate primer sequence.. 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing, 
hybridization and the like are well described in the scientific and patent literature. 



-39- 



WO 01/68805 



PCT/US01/07771 



See, e.g., Sambrook, ed., Molecular Cloning: a Laboratory manual (2nd ed.), Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel, ed. John Wiley & Sons, Inc., New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes, Part I, 
5 Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 

Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 
quantified by any of a number of general means well known to those of skill in the art 
These include, e.g., analytical biochemical methods such as NMR, spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high performance liquid 

10 chromatography (HPLC), thin layer chromatography (TLC), and hyperdifiusion 
chromatography, various immunological methods, e.g., fluid or gel precipitin 
reactions, immunodiffusion, Immunoelectrophoresis, radioimmunoassays (RIAs), 
enzyme-linked immunosorbent assays (ELISAs), immuno-fluorescent assays, 
Southern analysis, Northern analysis, dot-blot analysis, gel electrophoresis (e.g, SDS- 

15 PAGE), RT-PCR, quantitative PCR, other nucleic acid or target or signal 
amplification methods, radiolabeling, scintillation counting, and affinity 
chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned 

20 or measured quantitatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification primers. Amplification methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. Innis. Academic Press, N.Y. 

25 (1990) and PCR Strategies, ed. Innis, Academic Press, Inc., N.Y. (1995), ligase chain 
reaction (LCR) (see, e.g., Wu, Genomics 4:560 (1989); Landegren, Science 
241:1077,(1988); Barringer, Gene 89:117 (1990)); transcription amplification (see, 
e.g., Kwoh, PNAS, 86:1173 (1989)); and, self-sustained sequence replication (see, 
e.g., Guatelli, PNAS, 87:1874 (1990)); Q Beta replicase amplification (see, e.g., 

30 Smith, J. Clin. Microbiol 35:1477-1491 (1997)); automated Q-beta replicase 
amplification assay (see, e.g., Burg, Mol Cell Probes 10:257-271 (1996)) and other 
RNA polymerase mediated techniques (e.g., NASBA, Cangene, Mississauga, 
Ontario); see also Berger, Methods Enzymol 152:307-316 (1987); Sambrook; 
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Ausubel; U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 
13:563-564(1995). 

Once amplified, the nucleic acids, either individually or as libraries, may be 
cloned according to methods known in the art, if desired, into any of a variety of 
5 vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Pat. No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 
primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 

10 when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the ligand-binding region coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 
translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted ligand-binding domain comprises 

15 substantially most of the transmembrane VII region). The primers can be designed to 
retain the original sequence of the "donor" 7-membrane receptor (the Pst I and Bsp El 
sequence in he primers of the invention generate an insert that, when ligated into the 
Pst I/Bsp El cut vector, encode residues found in the "donor" mouse olfactory 
receptor M4 sequence). Alternatively, the primers can encode amino acid residues 

20 that are conservative substitutions (e.g., hydrophobic for hydrophobic residue, see 
above discussion) or functionally benign substitutions {e.g., do not prevent plasma 
membrane insertion, cause cleavage by peptidase, cause abnormal folding of receptor, 
and the like). 

The primer pairs are designed to selectively amplify ligand-binding regions of 
25 olfactory receptor proteins. These domain regions may vary for different ligands, and 
more particularly odorants; thus, what may be a minimal binding region for one 
ligand, and more particularly odorants, may be too limiting for a second potential 
ligand Thus, domain regions of different sizes comprising different domain 
structures may be amplified; for ©cample, transmembrane (TM) domains II through 
30 VII, in through VH HI through VI or II through VI, or variations thereof (e.g., only a 
subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-transmembrane OR. 
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As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 
primer pairs. For example, a nucleic acid sequence encoding domain regions II 
5 through VH can be generated by PCR amplification using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM I) sequence, a degenerate 
primer can be designed from a nucleic acid that encodes the amino acid sequence 
LFLLYL3' (SEQ ID NO: 519). Such a degenerate primer can be used to generate a 
binding domain incorporating TM I through TM HI, TM I through TM IV, TM I 
10 through TM V, TM I through TM VI or TM I through TM VIT). 

To amplify a nucleic acid comprising a transmembrane domain EI (TM US) 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI 3' (SEQ ED 
NO: 520) (encoded by a nucleic acid sequence such as 
15 5 , -ATGG(G/C)CT(AA)TGACCG(C/A/T)T(AT)(C/T)GT-3 5 (SEQ ID NO: 521)). 
Such a degenerate primer can be used to generate a binding domain incorporating TM 
JR through TM IV, TM HI through TM V, TM HI through TM VI or TM HI through 
TMVH. 

To amplify transmembrane domain VI (TM VI) sequence, a degenerate primer 
20 (of at least about 17 residues) can be designed from nucleic acid encoding an amino 
acid sequence TC(G/A)SHL (SEQ ID NO: 522), encoded by a sequence such as 5'- 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CANGT-3') 3' (SEQ ID NO: 522). Such a 
degenerate primer can be used to generate a binding domain incorporating TM I 
through TM VI, TM II through TM VI, TM ffl through TM VI or TM IV through TM 
25 VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
(SEQ ID NO: 523) strategy computer program is accessible as 
http://blocks.fhcrc.org/codehop.html, and is directly linked from the BlockMaker 
30 multiple sequence alignment site for hybrid primer prediction beginning with a set of 
related protein sequences, as known olfactory receptor ligand-binding regions (see, 
e.g., Rose, Nucleic Acids Res. 26:1628-1635 (1998); Singh, Biotechniques, 24:31849 
(1998)). 
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Means to synthesize oligonucleotide primer pairs are well known in the art, 
"Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of amplification products. Various families of artificial 
5 nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 
Incorporation of these analogs into a single position of a PCR primer allows for 
generation of a complex library of amplification products. See, e.g., Hoops, Nucleic 
Acids Res. 25:4866-4871 (1997). Nonpolar molecules can also be used to mimic the 
shape of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape mimic for thymine (see, 
e.g., Morales, Nat Struct. Biol. 5:950-954 (1998)). For example, two degenerate 
bases can be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7- 
one or the purine base N6-methoxy-2,6-diaminopurine (see, e.g., Hill, PNAS, 
95:4258-63 (1998)). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5^Dimethoxytrityl-N-ben2x>yl-2'-deoxy-Cytidine,3'-[(2- 
cyanoe%l)-(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). " This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 

Exemplary primer pairs for amplification of olfactory receptor transmembrane 
domains II through VII include: 

(a) 5^GGGGTCCGGAG(A/G)(aG)(A/G)TA(A/G/T)AT(A/G/P)A(A/G/P)(^ 
3'(SEQIDNO: 524) and 

5'-GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/^ 
(aT)T-3' (SEQ ID NO: 525). 

(b) 5'-GGGGTCCGGAG(A/GXaG)T(A^ 
3' (SEQ ID NO: 526); and 
5'-GGGGCTGCAGACACC*AaG^^ 
(<yr)T-3'(SEQIDNO:527) 

(c) 5'-GGGGTCCGGAG(A/GXaGW 
(A/G/(yT)GG-3' (SEQ ID NO: 528) and 
5'-GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/T^ 
(C/T)T-3' (SEQ ID NO: 558) 

Nucleic acids that encode ligand-binding regions of olfactory receptors may be 
generated by amplification (e.g. 9 PCR) of appropriate nucleic acid sequences using 



-43- 



WO 01/68805 



PCT/US01/07771 



degenerate primer pairs. The amplified nucleic acid can be genomic DNA from any 
cell or tissue or mRNA or cDNA derived from olfactory receptor-expressing cells, 
e.g. 9 olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
5 (cells expressing naturally or inducibly expressing olfactory receptors can be used to 
express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory neurons. (see, e.g., Buiakova, 

10 PNAS, 93:9858-63 (1996)). Shirley, Eur. J. Biochem. 32:485-494 (1983), describes a 
rat olfactory preparation suitable for biochemical studies in vifro on olfactory 
mechanisms. Cultures of adult rat olfactory receptor neurons are described by Vargas, 
Chem. Senses 24:211-216 (1999). Because these cultured neurons exhibit typical 
voltage-gated currents and are responsive to application of odorants, they can also be 

15 used to express the hybrid olfactory receptors of the invention for odorant screening 
(endogenous olfactory receptor can be initially blocked, if desired, by, e.g., antisense, 
knockout, and the like). U.S. Patent No. 5,869,266 describes culturing human 
olfactory neurons for neurotoxicity tests and screening. Murrell, J. NeuroscL 
19:8260-8270 (1999), describes differentiated olfactory receptor-expressing cells in 

20 culture that respond to odorants, as measured by an influx of calcium. 

In one embodiment, hybrid protein-coding sequences comprising nucleic acids 
ORs fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid ORs comprising the translocation motifs and ligand-binding 
domains of olfactory receptors. These nucleic acid sequences can be operably linked 

25 to transcriptional or translational control elements, e.g., transcription and translation 
initiation sequences, promoters and enhancers, transcription and translation 
terminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 

30 desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 
also be used to express the fusion polypeptide receptor, including, e.g. y a 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
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distributed neuronal expression for endogenous olfactory receptors (Qasba, /. 
Neuroscu 18:227-236 (1998)). Receptor genes are normally expressed in a small 
subset of neurons throughout a zonally restricted region of the sensory epithelium. 
The transcriptional or translational control elements can be isolated from natural 
5 sources, obtained from such sources as ATCC or GenBank libraries, or prepared by 
synthetic or recombinant methods. 

In another embodiment, fusion proteins, either having C-tenninal or, more 
preferably, N-terminal translocation sequences, may also comprise the translocation 
motif described herein. However, these fusion proteins can also comprise additional 

10 elements for, e.g., protein detection, purification, or other applications. Detection and 
purification facilitating domains include, e.g., metal chelating peptides such as 
polyhistidine tracts or histidine-tryptophan modules or other domains that allow 
purification on immobilized metals; maltose binding protein; protein A domains that 
allow purification on immobilized immunoglobulin; or the domain utilized in the 

1 5 FLAGS extension/affinity purification system (Immunex Corp, Seattle WA). 

The inclusion of a cleavable linker sequences such as Factor Xa (see, e.g., 
Ottavi, Biochimie 80:289-293 (1998)), subtihsin protease recognition motif {see, e.g, 
Polyak, Protein Eng. 10:615-619 (1997)); enterokinase (Invitrogen, San Diego, CA), 
and the like, between the translocation domain (for efficient plasma membrane 

20 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one construct can include a polypeptide-encoding nucleic 
acid sequence linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site (see, e.g, Williams, Biochemistry 34:1787-1797 (1995)), 
and an amino terminal translocation domain. The histidine residues facilitate 

25 detection and purification while the enterokinase cleavage site provides a means for 
purifying the desired protein(s) from the remainder of the fusion protein. Technology 
pertaining to vectors encoding fusion proteins and application of fusion proteins are 
well described in the scientific and patent literature (see, e.g, Kroll, DNA Cell Biol 
12:441-53 (1993)). 

30 Expression vectors, either as individual expression vectors or as libraries of 

expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cytoplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
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literature (see, e.g., Roberts, Nature 328:731 (1987); Berger supra; Schneider, Protein 
Expr. Purif 6435:10 (1995); Sambrook; Tijssen; Ausubel). Product information from 
manufacturers of biological reagents and experimental equipment also provide 
information regarding known biological methods. The vectors can be isolated from 
5 natural sources, obtained from such sources as ATCC or GenBank libraries, or 
prepared by synthetic or recombinant methods. 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 
which are stably or transiently expressed in cells (e.g., episomal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 
10 a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 
resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosulfuron or Basta) to permit selection of those cells 
15 transformed with the desired DNA sequences (see, e.g., BIondelet-Rouault, Gene 
190:315-17 (1997); Aubrecht, J. Pharmacol Exp. Ther., 281:992-97 (1997)). 
Because selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are also used 
as selectable markers in vitro and in vivo. 
20 A chimeric nucleic acid sequence may encode a ligand-binding domain within 

any 7-transmembrane polypeptide. 7-transmembrane receptors belong to a 
superfamily of transmembrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VH). Because 7-transmembrane receptor polypeptides have 
25 similar primary sequences and secondary and tertiary structures, structural domains 
(e.g., TM domains) can be readily identified by sequence analysis. For example, 
homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 
30 characterize profiles of the hydrophobicity and variability of analyzed sequences. To 
predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969-977 (1999); 
Rost, Protein Sci 4:521-533 (1995). Periodicity detection enhancement and alpha 
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helical periodicity index can be done as by, e.g., Donnelly, Protein Sci. 2:55-70 
(1993). Other alignment and modeling algorithms are well known in the art, see, e.g. 9 
Peitsch, Receptors Channels 4:161-164 (1996); Cronet, Protein Eng. 6:59-64 (1993) 
(homology and "discover modeling"); http://bioinfo.weizmann.ac.il/. 
5 The library sequences include receptor sequences that correspond to TM 

ligand-binding domains, including, e.g., TM II to VH, TM II to VI, TM III to VII, and 
TM III to Vn, that have been amplified (e.g., PGR) from mRNA of or cDNA derived 
from, e.g., olfactory receptor-expressing neurons or genomic DNA. 

Libraries of olfactory receptor ligand-binding TM domain sequences can 

10 include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 
seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity (see t e.g., Pilpel 

15 supra), as described above. Using this information sequences flanking the seven 
domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 

20 for example, 40, 60, 80, 400, 150, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprising at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the olfactory receptors 
described herein, coupled to additional amino acids representing all or part of another 

25 G protein receptor, preferably a member of the 7TM superfamily. These chimeras can 
be made from the instant receptors and a G protein receptor described herein, or they 
can be made by combining two or more of the present proteins. In one preferred 
embodiment, one portion of the chimera corresponds to and is derived from one or 
more of the domains of the seven transmembrane protein described herein, and the 

30 remaining portion or portions come from another G protein-coupled receptor. 
Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorporation therein are also well known. Thus, this knowledge of those skilled 
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in the art can readily be used to create such chimeric receptors. The use of such 
chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used in prior art 
5 assay systems. 

For example, a domain such as a ligand-binding domain, an extracellular 
domain, a transmembrane domain (e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosolic loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 

10 covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous GPCR 
extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, P-gal, glutamtate 
receptor, and the rhodopsin presequence. 

15 Polymorphic variants, alleles, and interspecies homologs that are substantially 

identical to an olfactory receptor disclosed herein can be isolated using the nucleic 
acid probes described above. It is hypothesized that allelic differences in receptors 
may explain why there is a difference in olfactory sensation in different human 
subjects. Accordingly, the identification of such alleles may be significant, especially 

20 with respect to producing receptor libraries that adequately represent the olfactory 
capability of the human population, i.e., which take into account allelic differences in 
different individuals. Alternatively, expression libraries can be used to clone olfactory 
receptors and polymorphic variants, alleles, and interspecies homologs thereof, by 
detecting expressed homologs immunologically with antisera or purified antibodies 

25 made against an olfactory polypeptide, which also recognize and selectively bind to 
the olfactory receptor homolog. 

Also within the scope of the invention are host cells for expressing the ORs, 
fragments, or variants of the invention. To obtain high levels of expression of a 
cloned gene or nucleic acid, such as cDNAs encoding the olfactory receptors, 

30 fragments, or variants of the invention, one of skill typically subclones the nucleic 
acid sequence of interest into an expression vector that contains a strong promoter to 
direct transcription, a transcription/translation terminator, and if for a nucleic acid 
encoding a protein, a ribosome binding site for translational initiation. Suitable 
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bacterial promoters are well known in the art and described, e.g., in Sambrook et al 
However, bacterial or eukaryotic expression systems can be used. 

Any of the well-known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 
5 transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing 
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a 
host cell (see, e.g., Sambrook et al) It is only necessary that the particular genetic 
engineering procedure used be capable of successfully introducing at lest one gene 
10 into the host cell capable of expressing the olfactory receptor, fragment, or variant of 
interest. 

After the expression vector is introduced into the cells, the transfected cells are 
cultured under conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture using standard techniques. 
15 Examples of such techniques are well known in the art. See, e.g 9 WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

D. Immunological Detection of OR Polypeptides 

In addition to the detection of OR genes and gene expression using nucleic 
acid hybridization technology, one can also use immunoassays to detect ORs, e.g., to 

20 identify olfactory receptor cells, and variants of OR family members. Immunoassays 
can be used to qualitatively or quantitatively analyze the ORs. A general overview of 
the applicable technology can be found in Harlow & Lane, Antibodies: A Laboratory 
Manual (1988). 

1. Antibodies to OR family members 

25 Methods of producing polyclonal and monoclonal antibodies that react 

specifically with a OR family member are known to those of skill in the art (see, e.g., 
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, supra; Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed. 1986); and Kohler & 
Milstein, Nature, 256:495-97 (1975)). Such techniques include antibody preparation 

30 by selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
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immunizing rabbits or mice {see, e.g., Huse et al, Science, 246:1275-81 (1989); Ward 
et al, Nature, 341 :544-46 (1989)). 

A number of OR-comprising immunogens may be used to produce antibodies 
specifically reactive with a OR family member. For example, a recombinant OR 

5 protein, or an antigenic fragment thereof, can be isolated as described herein. Suitable 
antigenic regions include, e.g., the conserved motifs that are used to identify members 
of the OR family. Recombinant proteins can be expressed in eukaryotic or 
prokaryotic cells as described above, and purified as generally described above. 
Recombinant protein is the preferred immunogen for the production of monoclonal or 

10 polyclonal antibodies. Alternatively, a synthetic peptide derived from the sequences 
disclosed herein and conjugated to a carrier protein can be used an immunogen. 
Naturally occurring protein may also be used either in pure or impure form. The 
product is then injected into an animal capable of producing antibodies. Either 
monoclonal or polyclonal antibodies may be generated, for subsequent use in 

15 immunoassays to measure the protein. 

Methods of production of polyclonal antibodies are known to those of skill in 
the art. For example, an inbred strain of mice (e.g., BALB/C mice) or rabbits may be 
immunized with the protein using a standard adjuvant, such as Freund's adjuvant, and 
a standard immunization protocol. The animal's immune response to the immunogen 

20 preparation is monitored by taking test bleeds and determining the titer of reactivity to 
the OR When appropriately high titers of antibody to the immunogen are obtained, 
blood is collected from the animal and antisera are prepared. Further fractionation of 
the antisera to enrich for antibodies reactive to the protein can be done if desired (see 
Harlow & Lane, supra). 

25 Monoclonal antibodies may be obtained by various techniques familiar to 

those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen may be immortalized, commonly by fusion with a myeloma cell (see Kohler & 
Milstein, Eur. J. Immunol, 6:511-19 (1976)). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other 

30 methods well known in the art. Colonies arising from single immortalized cells are 
screened for production of antibodies of the desired specificity and affinity for the 
antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
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vertebrate host. Alternatively, one may isolate DNA sequences which encode a 
monoclonal antibody or a binding fragment thereof by screening a DNA library from 
human B cells according to the general protocol outlined by Huse et al., Science, 
246:1275-1281 (1989). 
5 Monoclonal antibodies and polyclonal sera are collected and titered against the 

immunogen protein in an immunoassay, for example, a solid phase immunoassay with 
the immunogen immobilized on a solid support. Typically, polyclonal antisera with a 
titer of 109 or greater are selected and tested for their cross reactivity against non-OR 
proteins, or even other OR family members or other related proteins from other 
10 organisms, using a competitive binding immunoassay. Specific polyclonal antisera 
and monoclonal antibodies will usually bind with a Kd of at least about 0.1 mM, more 
usually at least about 1 pM, optionally at least about 0.1 pM or better, and optionally 
0.01 pM or better. 

Once OR family member specific antibodies are available, individual OR 

15 proteins can be detected by a variety of immunoassay methods. For a review of 
immunological and immunoassay procedures, see Basic and Clinical Immunology 
(Stites & Terr eds., 7th ed. 1991). Moreover, the immunoassays of the present 
invention can be performed in any of several configurations, which are reviewed 
extensively in Enzyme Immunoassay (Maggio, ed., 1980); and Harlow & Lane, supra. 

20 2. Immunological binding assays 

OR proteins can be detected and/or quantified using any of a number of well 
recognized immunological binding assays (see, e.g., U.S. Patents 4,366,241; 
4,376,1 10; 4,517,288; and 4,837,168). For a review of the general immunoassays, see 
also Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); 

25 Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991). Immunological 
binding assays (or immunoassays) typically use an antibody that specifically binds to a 
protein or antigen of choice (in this case an OR family member or an antigenic 
subsequence thereof). The antibody (eg., anti-OR) may be produced by any of a 
number of means well known to those of skill in the art and as described above. 

30 Immunoassays also often use a labeling agent to specifically bind to and label 

the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 
may be a labeled OR polypeptide or a labeled anti-OR antibody. Alternatively, the 
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labeling agent maybe a third moiety, such a secondary antibody that specifically binds 
to the antibody/OR complex (a secondary antibody is typically specific to antibodies 
of the species from which the fixst antibody is derived). Other proteins capable of 
specifically binding immunoglobulin constant regions, such as protein A or protein G 
5 may also be used as the label agent. These proteins exhibit a strong non-immunogenic 
reactivity with immunoglobulin constant regions from a variety of species (see, e.g., 
Kronval et aL 9 J. Immunol, 111:1401-1406 (1973); Akerstrom et al, J- Immunol, 
135:2589-2542 (1985)). The labeling agent can be modified with a detectable moiety, 
such as biotin, to which another molecule can specifically bind, such as streptavidm. 

10 A variety of detectable moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 
incubation time will depend upon the assay format, antigen, volume of solution, 

15 concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°Cto40°C. 

a. Non-competitive assay formats 

Immunoassays for detecting an OR protein in a sample may be either 
20 competitive or noncompetitive. Noncompetitive immunoassays are assays in which 
the amount of antigen is directly measured. In one preferred "sandwich" assay, for 
example, the anti-OR antibodies can be bound directly to a solid substrate on which 
they are immobilized. These immobilized antibodies then capture the OR protein 
present in the test sample. The OR protein is thus immobilized is then bound by a 
25 labeling agent, such as a second OR antibody bearing a label. Alternatively, the 
second antibody may lack a label, but it may, in turn, be bound by a labeled third 
antibody specific to antibodies of the species from which the second antibody is 
derived. The second or third antibody is typically modified with a detectable moiety, 
such as biotin, to which another molecule specifically binds, e.g., streptavidin, to 
30 provide a detectable moiety. 

b. Competitive assay formats 

In competitive assays, the amount of OR protein present in the sample is 
measured indirectly by measuring the amount of a known, added (exogenous) OR 
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protein displaced (competed away) from an anti-OR antibody by the unknown OR 
protein present in a sample. In one competitive assay, a known amount of OR protein 
is added to a sample and the sample is then contacted with an antibody that 
specifically binds to the OR. The amount of exogenous OR protein bound to the 
5 antibody is inversely proportional to the concentration of OR protein present in the 
sample. In a particularly preferred embodiment, the antibody is immobilized on a 
solid substrate. The amount of OR protein bound to the antibody may be determined 
either by measuring the amount of OR protein present in a OR/antibody complex, or 
alternatively by measuring the amount of remaining uncomplexed protein. The 

1 0 amount of OR protein may be detected by providing a labeled OR molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 
the known OR protein is immobilized on a solid substrate. A known amount of 
anti-OR antibody is added to the sample, and the sample is then contacted with the 
immobilized OR. The amount of anti-OR antibody bound to the known immobilized 

15 OR protein is inversely proportional to the amount of OR protein present in the 
sample. Again, the amount of immobilized antibody may be detected by detecting 
either the immobilized fraction of antibody or the fraction of the antibody that remains 
in solution. Detection may be direct where the antibody is labeled or indirect by the 
subsequent addition of a labeled moiety that specifically binds to the antibody as 

20 described above. 

c. Cross-reactivity determinations 
Immunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 
nucleic acid sequences disclosed herein can be immobilized to a solid support. 

25 Proteins (e.g. 9 OR proteins and homologs) are added to the assay that compete for 
binding of the antisera to the immobilized antigen. The ability of the added proteins 
to compete for binding of the antisera to the immobilized protein is compared to the 
ability of the OR polypeptide encoded by the nucleic acid sequences disclosed herein 
to compete with itself. The percent cross-reactivity for the above proteins is 

30 calculated, using standard calculations. Those antisera with less than 10% cross- 
reactivity with each of the added proteins listed above are selected and pooled. The 
cross-reacting antibodies are optionally removed from the pooled antisera by 
immunoabsorption with the added considered proteins, distantly related 
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homologs. In addition, peptides comprising amino acid sequences representing 
conserved motifs that are used to identify members of the OR family can be used in 
cross-reactivity determinations. 

The immunoabsorbed and pooled antisera are then used in a competitive 
5 binding immunoassay as described above to compare a second protein, thought to be 
perhaps an allele or polymorphic variant of a OR family member, to the immunogen 
protein (z.e., OR protein encoded by the nucleic acid sequences disclosed herein). In 
order to make this comparison, the two proteins are each assayed at a wide range of 
concentrations and the amount of each protein required to inhibit 50% of the binding 

10 of the antisera to the immobilized protein is determined. If the amount of the second 
protein required to inhibit 50% of binding is less than 10 times the amount of the 
protein encoded by nucleic acid sequences disclosed herein required to inhibit 50% of 
binding, then the second protein is said to specifically bind to the polyclonal 
antibodies generated to a OR immunogen. 

15 Antibodies raised against OR conserved motifs can also be used to prepare 

antibodies that specifically bind only to GPCRs of the OR family, but not to GPCRs 
from other families. 

Polyclonal antibodies that specifically bind to a particular member of the OR 
family, e.g., AOLFR1, can be make by subtracting out cross-reactive antibodies using 

20 other OR family members. Species-specific polyclonal antibodies can be made in a 
similar way. For example, antibodies specific to human AOLFR1 can be made by, 
subtracting out antibodies that are cross-reactive with orthologous sequences, e.g., rat 
OR1 or mouse OR1. 

d. Other assay formats 

25 Western blot (immunoblot) analysis is used to detect and quantify the presence 

of OR protein in the sample. The technique generally comprises separating sample 
proteins by gel electrophoresis on the basis of molecular weight, transferring the 
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon 
filter, or derivatized nylon filter), and incubating the sample with the antibodies that 

30 specifically bind the OR protein. The anti-OR polypeptide antibodies specifically 
bind to the OR polypeptide on the solid support. These antibodies may be directly 
labeled or alternatively may be subsequently detected using labeled antibodies (e.g., 
labeled sheep anti-mouse antibodies) that specifically bind to the anti-OR antibodies. 
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Other, assay formats include liposome immunoassays (IIA), which use 
liposomes designed to bind specific molecules (e.g., antibodies) and release 
encapsulated reagents or markers. The released chemicals are then detected according 
to standard techniques (see Monroe et at, Amer. Clin. Prod. Rev., 5:34-41 (1986)). 
5 e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immobilized on a solid substrate it is desirable to minimize the 
amount of non-specific binding to the substrate. Means of reducing such non-specific 
10 binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f. Labels 

15 The particular label or detectable group used in the assay is not a critical aspect 

of the invention, as long as it does not significantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immunoassays and, in general, most any label useful in such 

20 methods can be applied to the present invention. Thus, a label is any composition 
detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 
optical or chemical means. Useful labels in the present invention include magnetic 
beads (e.g., DYNABEADS™) (SEQ ID NO: 529), fluorescent dyes (e.g., fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels (eg., 3 H, 125 1, 35 S, 14 C, 

25 or 32 P), enzymes (e.g., horseradish peroxidase, alkaline phosphatase and others 
commonly used in an EUSA), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component of the 
I assay according to methods well known in the art As indicated above, a wide variety 

30 of labels may be used, with the choice of label depending on sensitivity required, ease 
of conjugation with the compound, stability requirements, available instrumentation, 
and disposal provisions. 



-55- 



WO 01/68805 



PCTVUS01/07771 



Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule {e.g., biotin) is covalently bound to the molecule. The ligand then 
binds to another molecules (e.g, streptavidin) molecule, which is either inherently 
detectable or covalently bound to a signal system, such as a detectable enzyme, a 
5 fluorescent compound, or a chemiluminescent compound. The ligands and their 
targets can be used in any suitable combination with antibodies that recognize a OR 
protein, or secondary antibodies that recognize anti-OR. 

The molecules can also be conjugated directly to signal generating 
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest 

10 as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 
etc. Chemiluminescent compounds include luciferin, and 

2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 

15 signal producing systems that may be used, see U.S. Patent No. 4,391,904. 

Means of detecting labels are well known to those of skill in the art. Thus, for 
example, where the label is a radioactive label, means for detection include a 
scintillation counter or photographic film as in autoradiography. Where the label is a 
fluorescent label, it may be detected by exciting the fluorochrome with the appropriate 

20 wavelength of light and detecting the resulting fluorescence. The fluorescence may be 
detected visually, by means of photographic film, by the use of electronic detectors 
such as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, 
enzymatic labels may be detected by providing the appropriate substrates for the 
enzyme and detecting the resulting reaction product Finally simple colorimetric 

25 labels may be detected simply by observing the color associated with the label. Thus, 
in various dipstick assays, conjugated gold often appears pink, while various 
conjugated beads appear the color of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, agglutination assays can be used to detect the presence of the target 

30 antibodies. I n this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
labeled and the presence of the target antibody is detected by simple visual inspection. 
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E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian chemosensory, and more particularly, an olfactory 
receptor of the invention, both in vitro and in vivo are described below. Many aspects 
5 of cell physiology can be monitored to assess the effect of ligand-binding to a 
naturally-occurring or chimeric olfactory receptor. These assays may be performed on 
intact cells expressing an olfactory receptor, on peimeabilized cells or on membrane 
fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 

10 neurons. These receptors bind odorants and initiate the transduction of chemical 
stimuli into electrical signals. An activated or inhibited G protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. Some examples 
include the activation of cGMP phosphodiesterase by transducin in the visual system, 
adenylate cyclase by the stimulatory G protein, phospholipase C by Gq and other 

15 cognate G proteins, and modulation of diverse channels by Gi and other G proteins. 
Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 

The OR protein of the assay will typically be selected from a polypeptide 
having a sequence selected from SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, 

20 SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. 
NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, 
SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. 
NO. 33, SEQ. ID. NO. 35, SEQ. ED. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, 
SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. 

25 NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, SEQ. H). NO. 57, SEQ. ID. NO. 59, 
SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. 
NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID, NO. 77, 
SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. 
NO. 87, SEQ. ID. NO. 89, SEQ. ED. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, 

30 SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ED. NO. 101, SEQ. ID. NO. 103, SEQ. ID. 
NO. 105, SEQ. ID. NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. 
NO. 113, SEQ. ID. NO. 115, SEQ. ID. NO. 117, SEQ. ED. NO. 119, SEQ. E>. 
NO. 121, SEQ. ID. NO. 123, SEQ. ID. NO. 125, SEQ. ED. NO. 127, SEQ. ID. 
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NO. 129, SEQ. ID. NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. 

NO. 137, SEQ. ID. NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. 

NO. 145, SEQ. ID. NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. 

NO. 153, SEQ. ID. NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. 
5 NO. 161, SEQ. ID. NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. 

NO. 169, SEQ. ID. NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. 

NO. 177, SEQ. ID. NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. 

NO. 185, SEQ. ID. NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. 

NO- 193, SEQ. ID. NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. 
10 NO. 201, SEQ. ID. NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. 

NO. 209, SEQ. ID. NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. 

NO. 217, SEQ. ID. NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. 

NO. 225, SEQ. ID. NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. E>. 

NO. 233, SEQ. ID. NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 
15 241, SEQ. ID. NO. 243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, 

SEQ. ID. NO. 251, SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. 

ID. NO. 259, SEQ. ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. 

NO. 267, SEQ. ID. NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 

275, SEQ. ID. NO. 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, 
20 SEQ. ID. NO. 285, SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. 

ID. NO. 293, SEQ. ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. 

NO. 301, SEQ. ID. NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 

309, SEQ. ID. NO. 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, 

SEQ. ID. NO. 319, SEQ. ID. NO. 321, SEQ. YD. NO. 323, SEQ. ID. NO. 325, SEQ. 
25 ID. NO. 327, SEQ. ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. 

NO. 335, SEQ. ID. NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 

343, SEQ. ID. NO. 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, 

SEQ. ID. NO. 353, SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. 

ID. NO. 361, SEQ. ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. 
30 NO. 369, SEQ ID NO: 371, SEQ. ED. NO, 373, SEQ. K>. NO. 375, SEQ. ID. NO. 

377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, 

SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. 

ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. 
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NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 
411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, 
SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. 
ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. 
5 NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 
445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, 
SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. 
ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. 
NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 
10 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, 
SEQ. ID. NO 489, SEQ. ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 5 1 1, or conservatively modified 
variant thereof. 

1 5 Alternatively, the OR protein of the assay can be derived from a eukaryote host 

cell and can include an amino acid subsequence having at least about 30-40% amino 
acid sequence identity to SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

20 SEQ. ED. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

25 NO. 71, SEQ. ID. NO. 73,. SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

30 NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ED. NO. 129, SEQ. ED. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ED. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
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NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 

NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 

NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 

NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
5 NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 

NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 

NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 

NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 

NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
10 NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. E>. 

NO. 227, SEQ. E). NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 

NO. 235, SEQ. E>. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
15 ID. NO. 261, SEQ. ID. NO, 263, SEQ. ID. NO, 265, SEQ. E>. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
20 NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. E>. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
25 345, SEQ. ID. NO. 347, SEQ. E>. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. E>. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
30 ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. E>. NO. 419, SEQ. ID. NO. 421, SEQ. 
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ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
5 ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. HO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

10 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 511. 

Preferably, the amino acid sequence identity will be at least 50-75% preferably 
85%, 90%, 95%, 96%, 97%, 98%, or 99%. Optionally, the polypeptide of the assays 
can comprise a domain of an OR protein, such as an extracellular domain, 

15 transmembrane region, transmembrane domain, cytoplasmic domain, ligand-binding 
domain, subunit association domain, active site, and the like. Either the OR protein or 
a domain thereof can be covalently linked to a heterologous protein to create a 
chimeric protein used in the assays described herein. As discussed infra, the family of 
ORs provided herein exhibits substantial sequence similarity at both the DNA and 

20 protein level, but also significant dissimilarly. In particular, the members possess an 
average percentage sequence identity to other members of the family when determined 
over the full length of the gene by about 30%. Moreover, different members of the 
genes at the protein level exhibit an average on the order of about 40% sequence 
identity to other members of the family when the full length protein sequences are 

25 compared. However, while there exist differences, there are characteristic similarities, 
e.g. the consensus sequence already mentioned, which further define members of this 
novel genus of receptors. 

Modulators of OR activity can be tested using OR polypeptides as described 
above, either recombinant or naturally occurring. The protein can be isolated, 

30 expressed in a cell, expressed in a membrane derived from a cell, expressed in tissue 
or in an animal, either recombinant or naturally occurring. Modulation can be tested 
using one of the in vitro or in vivo assays described herein. 
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1. In vitro binding assays 

Olfactory transduction can also be examined in vitro with soluble or solid state 
reactions, using a full-length OR or a chimeric molecule such as an extracellular 
domain or transmembrane region, or combination thereof, of a OR covalently linked 
5 to a heterologous signal transduction domain, or a heterologous extracellular domain 
and/or transmembrane region covalently linked to the transmembrane and/or 
cytoplasmic domain of an OR. Furthermore, ligand-binding domains of the protein of 
interest can be used in vitro in soluble or solid state reactions to assay for ligand 
binding. In numerous embodiments, a chimeric receptor will be made that comprises 

10 all or part of a OR polypeptide, as well an additional sequence that facilitates the 
localization of the OR to the membrane, such as a rhodopsin, e.g., an N-terminal 
fragment of a ihodopsin protein, e.g. bovine or another mammalian rhodopsin. 

Ligand binding to a OR protein, a domain, or chimeric protein can be tested in 
solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, or in 

15 vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic 
characteristics (e.g., fluorescence, absorbence, refractive index) hydrodynamic (e.g., 
shape), chromatographic, or solubility properties. 

Receptor-G protein interactions can also be examined. For example, binding 
of the G protein to the receptor or its release from the receptor can be examined. For 

20 example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 
detected in a variety of ways, as noted above. Such an assay can be modified to 
search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 

25 looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 
serves as a criterion of activation. 

An activated or inhibited G protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 

30 activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G protein, phospholipase C by Gq and other cognate G 
proteins, and modulation of diverse channels by Gi and other G proteins. 
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Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP 3. 

In another embodiment of the invention, a GTPyS assay may be used. As 
described above, upon activation of a GPCR, the Ga subunit of the G protein complex 
5 is stimulated to exchange bound GDP for GTP. Ligand-mediated stimulation of G 
protein exchange activity can be measured in a biochemical assay measuring the 
binding of added radioactively-labeled GTPy 35 S to the G protein in the presence of a 
putative ligand. Typically, membranes containing the chemosensory receptor of 
interest are mixed with a complex of G proteins. Potential inhibitors and/or activates 

10 and GTPyS are added to the assay, and binding of GTPyS to the G protein is 
measured. Binding can be measured by liquid scintillation counting or by any other 
means known in the art, including scintillation proximity assays (SPA). In other 
assays formats, fluorescently-labeled GTPyS can be utilized. 
2. Fluorescence Polarization Assays 

15 In another embodiment, Fluorescence Polarization ("FP") based assays may be 

used to detect and monitor odorant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equilibrium binding, nucleic acid hybridization, 
and enzymatic activity. Fluorescence polarization assays are homogeneous in that 
they do not require a separation step such as centrifugation, filtration, 

20 chromatography, precipitation or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobilized phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the 
polarization is rapid and does not destroy the sample. Generally, this technique can be 
used to measure polarization values of fluorophores from low picomolar to 

25 micromolar levels. This section describes how fluorescence polarization can be used 
in a simple and quantitative way to measure the binding of odorants to the olfactory 
receptors of the invention. 

When a fluorescently labeled molecule is excited with plane polarized light, it 
emits light that has a degree of polarization that is inversely proportional to its 

30 molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
during the excited state (4 nanoseconds in the case of fluorescein) and the polarization 
of the light remains relatively constant between excitation and emission. Small 
fluorescently labeled molecules rotate rapidly during the excited state and the 
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polarization changes significantly between excitation and emission. Therefore, small 

molecules have low polarization values and large molecules have high polarization 

values. For example, a single-stranded fluorescein-labeled oligonucleotide has a 

relatively low polarization value but when it is hybridized to a complementary strand, 

5 it has a higher polarization value. When using FP to detect and monitor odorant- 

binding which may activate or inhibit the olfactory receptors of the invention, 

fluorescence-labeled odorants or auto-fluorescent odorants may be used. 

Fluorescence polarization (P) is defined as: 

p= Int u -Int x 
Int u +Int x 

10 Where IT is the intensity of the emission light parallel to the excitation light 

plane and Int J_ is the intensity of the emission light perpendicular to the excitation 
light plane. P, being a ratio of light intensities, is a dimensionless number. For 
example, the Beacon ® and Beacon 2000 ™ System may be used in connection with 
these assays. Such systems typically express polarization in miUipolarization units (1 

1 5 Polarization Unit =1 000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 
equation and the reader is referred to Jolley, M. E. (1991) in Journal of Analytical 
Toxicology, pp. 236-240, which gives a thorough explanation of this equation. 
Summarily, the Perrin equation states that polarization is directly proportional to the 

20 rotational relaxation time, the time that it takes a molecule to rotate through an angle 
of approximately 68.5° Rotational relaxation time is related to viscosity (n), absolute 
temperature (T), molecular volume (V), and the gas constant (R) by the following 
equation: 

3vV 

RotationalRelaxationTime = — — 

RT 

25 The rotational relaxation time is small (« 1 nanosecond) for small molecules 

(e.g. fluorescein) and large (« 100 nanoseconds) for large molecules (e,g. 
immunoglobulins). If viscosity and temperature are held constant, rotational 
relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to interactions with other molecules, 

30 dissociation, polymerization, degradation, hybridization, or conformational changes of 
the fluorescently labeled molecule. For example, fluorescence polarization has been 
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used to measure enzymatic cleavage of large fluorescein labeled polymers by 
proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3. Solid state and soluble high throughput assays 
5 In yet another embodiment, the invention provides soluble assays using 

molecules such as a domain such as ligand-binding domain, an extracellular domain, a 
transmembrane domain (e.g 9 one comprising seven transmembrane regions and 
cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc.; a domain that is covalently linked to a heterologous 

10 protein to create a chimeric molecule; an OR protein; or a cell or tissue expressing an 
OR protein, either naturally occurring or recombinant. In another embodiment, the 
invention provides solid phase based in vitro assays in a high throughput format, 
where the domain, chimeric molecule, OR protein, or cell or tissue expressing the OR 
is attached to a solid phase substrate. 

15 In the high throughput assays of the invention, it is possible to screen up to 

several thousand different modulators or ligands in a single day. In particular, each 
well of a microtiter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentration or incubation time effects are to be observed, 
every 5-10 wells can test a single modulator. Thus, a single standard microtiter plate 

20 can assay about 100 {e.g., 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 1500 different compounds. It is also 
possible to assay multiple compounds in each plate well. Further,it is possible to 
assay several different plates per day; assay screens for up to about 6,000-20,000 
different compounds is possible using the integrated systems of the invention. More 

25 recently, microfluidic approaches to reagent manipulation have been developed. 

The molecule of interest can be bound to the solid state component, directly or 
indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be any of a 
variety of components. In general, a molecule which binds the tag (a tag binder) is 
fixed to a solid support, and the tagged molecule of interest (e.g., the olfactory 

30 transduction molecule of interest) is attached to the solid support by interaction of the 
tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the literature. For example, where a tag has a natural 
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binder, for example, biotin, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, etc.). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders (see, SIGMA Immunochemicals 
5 1998 catalogue SIGMA, St. Louis MO). 

Similarly, any haptenic or antigenic compound can be used in combination 
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 

10 and the tag binder is a second antibody which recognizes the first antibody. In 
addition to antibody-antigen interactions, receptor-ligand interactions are also 
appropriate as tag and tag-binder pairs. For example, agonists and antagonists of cell 
membrane receptors (eg., cell receptor-ligand interactions such as transferrin, c-kit, 
viral receptor ligands, cytokine receptors, chemokine receptors, interleukin receptors, 

15 immunoglobulin receptors and antibodies, the cadherein family, the integrin family, 
the selectin family, and the like; see, e.g., Pigott & Power, The Adhesion Molecule 
Facts Book I (1993)). Similarly, toxins and venoms, viral epitopes, hormones (e.g., 
opiates, steroids, etc.), intracellular receptors (e.g., which mediate the effects of 
various small ligands, including steroids, thyroid hormone, retinoids and vitamin D; 

20 peptides), drugs, lectins, sugars, nucleic acids (both linear and cyclic polymer 
configurations), oligosaccharides, proteins, phospholipids and antibodies can all 
interact with various cell receptors. 

Synthetic polymers, such as polyurethanes, polyesters, polycarbonates, . 
polyureas, polyamides, polyethyleneimines, polyaiylene sulfides, polysiloxanes, 

25 polyimides, and polyacetates can also form an appropriate tag or tag binder. Many 
other tag/tag binder pairs are also useful in assay systems described herein, as would 
be apparent to one of skill upon review of this disclosure. 

Common linkers such as peptides, polyethers, and the like can also serve as 
tags, and include polypeptide sequences, such as poly gly sequences of between about 

30 5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. 
For example, poly(ethelyne glycol) linkers are available from Shearwater Polymers, 
Inc. Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl 
linkages, or heterofunctional linkages. 
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Tag binders are fixed to solid substrates using any of a variety of methods 
currently available. Solid substrates are commonly derivatized or functionalized by 
exposing all or a portion of the substrate to a chemical reagent that fixes a chemical 
group to the surface which is reactive with a portion of the tag binder. For example, 
5 groups that are suitable for attachment to a longer chain portion would include 
amines, hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and 
hydroxyalkylsilanes can be used to functionalize a variety of surfaces, such as glass 
surfaces. The construction of such solid phase biopolymer arrays is well described in 
the literature. See, e.g., Merrifield, 1 Am. Chem. Soc, 85:2149-54 (1963) (describing 

10 solid phase synthesis of, e.g., peptides); Geysen et al, J. Immun. Meth., 102:259-74 
(1987) (describing synthesis of solid phase components on pins); Frank & Doring, 
Tetrahedron, 44:60316040 (1988) (describing synthesis of various peptide sequences 
on cellulose disks); Fodor et al, Science, 251:767-77 (1991); Sheldon et al, Clinical 
Chemistry, 39(4):718-19 (1993); and Kozal et al, Nature Medicine, 2(7):753759 

15 (1996) (all describing arrays of biopolymers fixed to solid substrates). Non-chemical 
approaches for fixing tag binders to substrates include other common methods, such 
as heat, cross-linking by UV radiation, and the like. 
4. Computer-based assays 

Yet another assay for compounds that modulate OR protein activity involves 
20 computer assisted compound design, in which a computer system is used to generate a 
three-dimensional structure of an OR protein based on the structural information 
encoded by its amino acid sequence. The input amino acid sequence interacts directly 
and actively with a preestablished algorithm in a computer program to yield 
secondary, tertiary, and quaternary structural models of the protein. The models of the 
25 protein structure are then examined to identify regions of the structure that have the 
ability to bind, e.g., ligands. These regions are then used to identify ligands that bind 
to the protein. 

The three-dimensional structural model of the protein is generated by entering 
protein amino acid sequences of at least 10 amino acid residues or corresponding 
30 nucleic acid sequences encoding a OR polypeptide into the computer system. The 
nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, 
can be any of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ED NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ED NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 



-68- 



WO 01/68805 



PCT/US01/07771 



SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, and 
conservatively modified versions thereof. 

The amino acid sequence represents the primary sequence or subsequence of 
the protein, which encodes the structural information of the protein. At least 10 

25 residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 
magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 

30 structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. . 

The amino acid sequence represents a primary structure that encodes the 
information necessary to form the secondary, tertiary and quaternary structure of the 
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protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der 
5 Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secondary 
structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
10 formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter additional variables such as whether the protein is membrane bound or 
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or 
nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
15 computer program matches hydrophobic faces of secondary structure with like, and 
hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand-binding regions are 
identified by the computer system. Three-dimensional structures for potential ligands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
20 compounds, as described above. The three-dimensional structure of the potential 
ligand is then compared to that of the OR protein to identify ligands that bind to the 
protein. Binding affinity between the protein and ligands is determined using energy 
terms to determine which ligands have an enhanced probability of binding to the 
protein. 

25 Computer systems are also used to screen for mutations, polymorphic variants, 

alleles and interspecies homologs of OR genes. Such mutations can be associated 
with disease states or genetic traits. As described above, GeneChip™ and related 
technology can also be used to screen for mutations, polymorphic variants, alleles and 
interspecies homologs. Once the variants are identified, diagnostic assays can be used 

30 to identify patients having such mutated genes. Identification of the mutated OR 
genes involves receiving input of a first nucleic acid or amino acid sequence of a OR 
gene, or conservatively modified versions thereof. The sequence is entered into the 
computer system as described above. The first nucleic acid or amino acid sequence is 
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then compared to a second nucleic acid or amino acid sequence that has substantial 
identity to the first sequence. The second sequence is entered into the computer 
system in the maimer described above. Once the first and second sequences are 
compared, nucleotide or amino acid differences between the sequences are identified. 
5 Such sequences can represent allelic differences in various OR genes, and mutations 
associated with disease states and genetic traits. 
5. Cell-based binding assays 

In a preferred embodiment, an OR polypeptide is expressed in a eukaryotic cell 
as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 

10 maturation and targeting through the secretory pathway. In a preferred embodiment, 
the heterologous sequence is a rhodopsin sequence, such as an N-terminal fragment of 
a rhodopsin. Such chimeric OR receptors can be expressed in any eukaryotic cell, 
such as HEK-293 cells. Preferably, the cells comprise a functional G protein, e.g., 
Gal 5, that is capable of coupling the chimeric receptor to an intracellular signaling 

15 pathway or to a signaling protein such as phospholipase C. Activation of such 
chimeric receptors in such cells can be detected using any standard method, such as by 
detecting changes in intracellular calcium by detecting FURA-2 dependent 
fluorescence in the cell. 

Activated GPCR receptors become substrates for kinases that phosphorylate 

20 the C-terminal tail of the receptor (and possibly other sites as well). Thus, activators 
will promote the transfer of 32 P from gamma-labeled GTP to the receptor, which can 
be assayed with a scintillation counter. The phosphorylation of the C-terminal tail 
will promote the binding of arrestin-like proteins and will interfere with the binding of 
G proteins. The kinase/arrestin pathway plays a key role in the desensitization of 

25 many GPCR receptors. For example, compounds that modulate the duration an 
olfactory receptor stays active would be useful as a means of prolonging a desired 
odor or cutting off an unpleasant one. For a general review of GPCR signal 
transduction and methods of assaying signal transduction, see, e.g., Methods in 
Enzymology, vols. 237 and 238 (1994) and volume 96 (1983); Bourne et al, Nature, 

30 10:349:117-27 (1991); Bourne et al, Nature, 348:125-32 (1990); Pitcher et al, Annu. 
Rev. Biochem., 67:653-92 (1998). 

OR modulation may be assayed by comparing the response of an OR 
polypeptide treated with a putative OR modulator to the response of an untreated 
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control sample. Such putative OR modulators can include odorants that either inhibit 
or activate OR polypeptide activity. In one embodiment, control samples (untreated 
with activators or inhibitors) are assigned a relative OR activity value of 100. 
Inhibition of an OR polypeptide is achieved when the OR activity value relative to the 
5 control is about 90%, optionally 50%, optionally 25-0%. Activation of an OR 
polypeptide is achieved when the OR activity value relative to the control is 110%, 
optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by determining changes in polarization 
(i.e. 9 electrical potential) of the cell or membrane expressing a OR protein. One 

10 means to determine changes in cellular polarization is by measuring changes in 
current (thereby measuring changes in polarization) with voltage-clamp and 
patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, and the 
"whole cell" mode {see, e.g., Ackerman et al, New Engl. J Med., 336:1575-1595 
(1997)). Whole cell currents are conveniently determined using the standard. Other 

15 known assays include: radiolabeled ion flux assays and fluorescence assays using 
voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al, J. Membrane Biol, 
88:67-75 (1988); Gonzales & Tsien, Chem. Biol, 4:269277 (1997); Daniel et al, J. 
Pharmacol. Meth., 25:185-193 (1991); Holevinsky et al, J. Membrane Biology, 
137:59-70 (1994)). Generally, the compounds to be tested are present in the range 

20 fromlpMtolOOmM. 

The effects of the test compounds upon the function of the polypeptides can be 
measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 

25 consequences are determined using intact cells or animals, one can also measure a 
variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers (e.g., northern blots), changes in 
cell metabolism such as cell growth x>r pH changes, and changes in intracellular 
second messengers such as Ca 2+ , IP3, cGMP, or cAMP. 

30 Preferred assays for GPCRs include cells that are loaded with ion or voltage 

sensitive dyes to report receptor activity. Assays for determining activity of such 
receptors can also use known agonists and antagonists for other G protein coupled 
receptors as negative or positive controls to assess activity of tested compounds. In 
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assays for identifying modulatory compounds (e.g., agonists, antagonists), changes in 
the level of ions in the cytoplasm or membrane voltage will be monitored using an ion 
sensitive or membrane voltage fluorescent indicator, respectively. Among the 
ion-sensitive indicators and voltage probes that may be employed are those disclosed 
5 in the Molecular Probes 1997 Catalog. For G protein coupled receptors, promiscuous 
G proteins such as Gal5 and Gal6 can be used in the assay of choice (Wilkie et aL, 
PNAS, 88:10049-53 (1991)). Such promiscuous G proteins allow coupling of a wide 
range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 

10 increases in second messengers such as IP3, which releases intracellular stores of 
calcium ions. Activation of some G protein coupled receptors stimulates the 
formation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
of phosphatidylinositol (Berridge & Irvine, Nature, 312:315-21 (1984)). IP3 in turn 
stimulates the release of intracellular calcium ion stores. Thus, a change in 

15 cytoplasmic calcium ion levels, or a change in second messenger levels such as IP3 
can be used to assess G protein coupled receptor function. Cells expressing such G 
protein coupled receptors may exhibit increased cytoplasmic calcium levels as a result 
of contribution from both intracellular stores and via activation of ion channels, in 
which case it may be desirable although not necessary to conduct such assays in 

20 calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 
distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve determining the activity of receptors which, when 
activated, result in a change in the level of intracellular cyclic nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 

25 cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and 
olfactory neuron channels that are permeable to cations upon activation by binding of 
cAMP or cGMP (see, e.g., Altenhofen et aL, PNAS, 88:9868-72 (1991) and Dhallan et 
aL, Nature, 347:184-187 (1990)). In cases where activation of the receptor results in a 
decrease in cyclic nucleotide levels, it may be preferable to expose the cells to agents 

30 that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior to adding a 
receptor-activating compound to the cells in the assay. Cells for this type of assay can 
be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor (e.g., 
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certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, OR protein activity is measured by expressing a 
5 OR gene in a heterologous cell with a promiscuous G protein that links the receptor to 
a phospholipase C signal transduction pathway {see Offermanns & Simon, J. Biol. 
Chem., 270:15175-15180 (1995)). Optionally the cell line is HEK-293 (which does 
not naturally express OR genes) and the promiscuous G protein is Gal5/Gal6 
(Offermanns & Simon, supra). Modulation of olfactory transduction is assayed by 
10 measuring changes in intracellular Ca 2+ levels, which change in response to 
modulation of the OR signal transduction pathway via administration of a molecule 
that associates with a OR protein. Changes in Ca 2+ levels are optionally measured 
using fluorescent Ca 2+ indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 
15 measured using immunoassays. The method described in Offermanns & Simon, J. 
Bio. Chem., 270:15175-15180 (1995), may be used to determine the level of cAMP. 
Also, the method described in Felley-Bosco et a!., Am. J. Resp. Cell and Mol Biol, 
11:159-164 (1994), may be used to determine the level of cGMP. Further, an assay 
kit for measuring cAMP and/or cGMP is described in U.S. Patent 4,115,538, herein 
20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 
extracted in chloroform-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 
presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing an OR 
protein of interest is contacted with a test compound for a sufficient time to effect any 
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interactions, and then the level of gene expression is measured The amount of time 
to effect such interactions may be empirically determined, such as by running a time 
course and measuring the level of transcription as a function of time. The amount of 
transcription may be measured by using any method known to those of skill in the art 
5 to be suitable. For example, mRNA expression of the protein of interest may be 
detected using northern blots or their polypeptide products may be identified using 
immunoassays. Alternatively, transcription based assays using reporter gene may be 
used as described in U.S. Patent 5,436,128, herein incorporated by reference. The 
reporter genes can be, e.g., chloramphenicol acetyltransferase, luciferase, 
10 '3-galactosidase and alkaline phosphatase. Furthermore, the protein of interest can be 
used as an indirect reporter via attachment to a second reporter such as green 
fluorescent protein (see, e.g., Mistili & Spector, Nature Biotechnology, 15:961-64 
(1997)). 

The amount of transcription is then compared to the amount of transcription in 

15 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the OR protein of 
interest. A substantially identical cell may be derived from the same cells from which 
the recombinant cell was prepared but which had not been modified by introduction of 
heterologous DNA. Any difference in the amount of transcription indicates that the 

20 test compound has in some manner altered the activity of the OR protein of interest. 

6- Transgenic non-human animals expressing olfactory receptors 
Non-human animals expressing one or more olfactory receptor sequences of 
the invention, particularly human olfactory receptor sequences, can also be used for 
receptor assays. Such expression can be used to determine whether a test compound 

25 specifically binds to a mammalian olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or transiently transfected with a nucleic 
acid encoding an olfactory receptor or ligand-binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 
specifically binding to the receptor polypeptide. 

30 Use of the translocation domains of the invention in the fusion polypeptides 

generates a cell expressing high levels of olfactory receptor. Animals transfected or 
infected with the vectors of the invention are particularly useful for assays to identify 
and characterize odorants/ligands that can bind to a specific or sets of receptors. Such 
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vector-infected animals expressing libraries of human olfactory sequences can be used 
for in vivo screening of odorants and their effect on, e.g., cell physiology {e.g., on 
olfactory neurons), on the CNS {e.g., olfactory bulb activity), or behavior. 

Means to infect/express the nucleic acids and vectors, either individually or as 
5 libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 
When electrodes are located on the olfactory bulb surface it is possible to record stable 

10 responses over a period of several days {see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287-291 (1997)). In this study, electroolfactogram recordings were made with a 
four-electrode assembly from the olfactory epithelium overlying the endoturbinate 
bones facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral 
axis of one turbinate bone or were placed in corresponding positions on four turbinate 

15 bones and moved together up toward the top of the bone. See also, Scott, 1 
Neurophysiol 77:1950-1962 (1997); Scott, J. Neurophysiol. 75:2036-2049 (1996); 
Ezeh, J. Neurophysiol 73:2207-2220 (1995). In other systems, fluorescence changes 
in nasal epithelium can be measured using the dye di-4-ANEPPS, which is applied on 
the rat's nasal septum and medial surface of the turbinates {see, e.g., Youngentob, J. 

20 Neurophysiol. 73:387-398 (1995)). Extracellular potassium activity (aK) 
measurements can also be carried out in in vivo. An increase in aK can be measured 
in the mucus and the proximal part of the nasal epithelium {see, e.g., Khayari, Brain 
Res. 539:1-5 (1991)). 

The OR sequences of the invention can be for example expressed in animal 

25 nasal epithelium by delivery with an infecting agent, e.g., adenovirus expression 
vector. Recombinant adenovirus-mediated expression of a recombinant gene in 
olfactory epithelium using green fluorescent protein as a marker is described by, e.g., 
Touhara, PNAS, 96:4040-45 (1999). 

The endogenous olfactory receptor genes can remain functional and wild-type 

30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well known in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian cell can be decreased or 
5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to disrupt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals (see, e.g, 
Holzschu, Transgenic Res 6:97-106 (1997)). The insertion of the exogenous is 

10 typically by homologous recombination between complementary nucleic acid 
sequences. The exogenous sequence is some portion of the target gene to be 
modified, such as exonic, intronic or transcriptional regulatory sequences, or any 
genomic sequence which is able to affect the level of the target gene's expression; or a 
combination thereof. Gene targeting via homologous recombination in pluripotential 

15 embryonic stem cells allows one to modify precisely the genomic sequence of interest. 
Any technique can be used to create, screen for, propagate, a knockout animal, e.g., 
see Bijvoet, Hum. Mol Genet 7:53-62 (1998); Moreadith, J. Mol Med. 75:208-216 
(1997); Tojo, Cytotechnology 19:161-165 (1995); Mudgett, Methods Mol Biol 
48:167-184 (1995); Longo, Transgenic Res. 6:321-328 (1997); U.S. Patents Nos. 

20 5,616,491; 5,464,764; 5,631,153; 5,487,992; 5,627,059; 5,272,071; WO 91/09955; 
WO 93/09222; WO 96/29411; WO 95/31560; WO 91/12650. 

The nucleic acid libraries of the invention can also be used as reagents to 
produce "knockout" human cells and their progeny. Likewise, the nucleic acids of the 
invention can also be used as reagents to produce "knock-ins" in mice. The human or 

25 rat OR gene sequences can replace the orthologous ORs in the mouse genome. In this 

way, a mouse expressing a human or rat OR can be produced. This mouse can then be 

used to analyze the function of human or rat ORs, and to identify ligands for such 
« 

ORs. 

F. Modulators 

30 The compounds tested as modulators of an OR family member can be any 

small chemical compound, or a biological entity, such as a protein, sugar, nucleic acid 
or lipid. Alternatively, modulators can be genetically altered versions of an OR gene. 
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Typically, test compounds will be small chemical molecules and peptides. Essentially 
any chemical compound can be used as a potential modulator or ligand in the assays 
of the invention, although most often compounds can be dissolved in aqueous or 
organic (especially DMSO-based) solutions are used. The assays are designed to 
5 screen large chemical libraries by automating the assay steps and providing 
compounds from any convenient source to assays, which are typically run in parallel 
(e.g. 9 in microtiter formats on microtiter plates in robotic assays). It will be 
appreciated that there are many suppliers of chemical compounds, including Sigma 
(St. Louis, MO), Aldrich (St. Louis, MO), Sigma-Aldrich (St. Louis, MO), Fluka 

10 Chemika-Biochemica Analytika (Buchs, Switzerland) and the like. 

The OR modulating compounds can be used in any number of consumer 
products, including, but not limited to, purfiimes, fragrance compositions, 
deorderants, air fresheners, foods, drugs, etc., or ingredients thereof, to thereby 
modulate the odor of the product, composition, or ingredient in a desired manner. As 

15 one of skill in the art will recognize, OR modulating compounds can be used to 
enhance desireable odors, to block malodors, or a combination thereof. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 

20 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired characteristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual odorant compositions. 

25 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

30 given compound length (i.e. 9 the number of amino acids in a polypeptide compound). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing of chemical building blocks. 
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Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 
limited to, peptide libraries {see, eg, U.S. Patent 5,010,175, Furka, Int. J. Pept. Prot. 
Res., 37:487-93 (1991) and Houghton et al, Nature, 354:84-88 (1991)). Other 
5 chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids {e.g., PCT Publication No. WO 
91/19735), encoded peptides {e.g., PCT Publication WO 93/20242), random 
bio-oligomers {e.g, PCT Publication No. WO 92/00091), benzodiazepines {e.g., U.S. 
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides 

10 (Hobbs et al, PNAS, 90:6909-13 (1993)), vinylogous polypeptides (Hagihara et al, J. 
Amer. Chem. Soc, 114:6568 (1992)), nonpeptidal peptidomimetics with glucose 
scaffolding (Hirschmann et al, J. Amer. Chem. Soc, 114:9217-18 (1992)), analogous 
organic syntheses of small compound libraries (Chen et ah, J. Amer. Chem. Soc, 
116:2661 (1994)), oligocarbamates (Cho et al, Science, 261:1303 (1993)), peptidyl 

15 phosphonates (Campbell et al, J. Org. Chem., 59:658 (1994)), nucleic acid libraries 
(Ausubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (U.S. Patent 
5,539,083), antibody libraries (Vaughn et al, Nature Biotechnology, 14(3):309-14 
(1996) and PCT/US96/10287), carbohydrate libraries (Liang et al, Science, 274:1520- 
22 (1996) and U.S. Patent 5,593,853), small organic molecule libraries 

20 (benzodiazepines, Baum, C&EN, Jan 18, page 33 (1993); thiazolidinones and 
metathiazanones, U.S. Patent 5,549,974; pyrrolidines, U.S. Patents 5,525,735 and 
5,519,134; morpholino compounds, U.S. Patent 5,506,337; benzodiazepines, 
5,288,514, and the like). 

Devices for the preparation of combinatorial libraries are commercially 

25 available {see, e.g, 357 MPS, 390 MPS (Advanced Chem Tech, Louisville KY), 
Symphony (Rainin, Woburn, MA), 433A (Applied Biosystems, Foster City, CA), 
9050 Plus (Millipore, Bedford, MA)). In addition, numerous combinatorial libraries 
are themselves commercially available {see, e.g., ComGenex, Princeton, NJ; Tripos, 
Inc., St. Louis, MO; 3D Pharmaceuticals, Exton, PA; Martek Biosciences; Columbia, 

30 MD; etc). 
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G. Methods for Representing and Predicting the Perception of Od r 

The invention also preferably provides methods for representing the perception 
of odor (or taste) and/or for predicting the perception of odor (or taste) in a mammal, 
including in a human. Preferably, such methods may be performed by using the 
5 receptors and genes encoding said olfactory receptors disclosed herein. 

Also contemplated as within the invention, is a method of screening one or 
more compounds for the presence of an odor detectable by a mammal, comprising: 
contacting said one or more compounds with the disclosed receptors, preferably 
wherein the mammal is a human. Also contemplated as within the invention is a 

10 method for representing olfactory perception of a particular smell in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4; 
and generating from said values a quantitative representation of olfactory perception. 
The olfactory receptors may be an olfactory receptor disclosed herein, the 

15 representation may constitutes a point or a volume in n-dimensional space, may 
' constitutes a graph or a spectrum, and may constitutes a matrix of quantitative 
representations. Also, the providing step may comprise contacting a plurality of 
recombinantly-produced olfactory receptors with a test composition and quantitatively 
measuring the interaction of said composition with said receptors. 

20 Also contemplated as within the invention, is a method for predicting the 

olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values X! to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4, 

25 for one or more molecules or combinations of molecules yielding known olfactory 
perception in a mammal; and generating from said values a quantitative representation 
of olfactory perception in a mammal for the one or more molecules or combinations 
of molecules yielding known olfactory perception in a mammal, providing values Xi 
to Xn representative of the quantitative stimulation of each of n olfactory receptors of 

30 said vertebrate, where n is greater than or equal to 4, for- one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal; and 
generating from said values a quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
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unknown olfactory perception in a mammal, and predicting the olfactory perception in 
a mammal generated by one or more molecules or combinations of molecules yielding 
unknown olfactory perception in a mammal by comparing the quantitative 
representation of olfactory perception in a mammal for the one or more molecules or 
5 combinations of molecules yielding unknown olfactory perception in a mammal to the 
quantitative representation of olfactory perception in a mammal for the one or more 
molecules or combinations of molecules yielding known olfactory perception in a 
mammal. The olfactory receptors used in this method may include an olfactory 
receptor disclosed herein. 

10 In another embodiment, novel molecules or combinations of molecules are 

generated which elicit a predetermined olfactory perception in a mammal by 
determining a value of olfactory perception in a mammal for a known molecule or 
combinations of molecules as described above; determining a value of olfactory 
perception in a mammal for one or more unknown molecules or combinations of 

15 molecules as described above; comparing the value of olfactory perception in a 
mammal for one or more unknown compositions to the value of olfactory perception 
in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 

20 molecules to form a molecule or combination of molecules that elicits a 
predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 
perception in a mammal. 

In another embodiment of the invention, there is provided a method for 

25 simulating a fragrance, comprising: for each of a plurality of cloned olfactory 
receptors, preferably human receptors, ascertaining the extent to which the receptor 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously-ascertained interaction with one or more of the receptors, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 

30 fragrance. Interaction of a fragrance with an olfactory receptor can be determined 
using any of the binding or reporter assays described herein. The plurality of 
compounds may then be combined to form a mixture. If desired, one or more of the 
plurality of the compounds can be combined covalently. The combined compounds 
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substantially stimulate at least 75%, 80% or 90% of the receptors that are substantially 
stimulated by the fragrance. 

In another preferred embodiment of the invention, a plurality of standard 
compounds are tested against a plurality of olfactory receptors to ascertain the extent 
5 to which the receptors each interact with each standard compound, thereby generating 
a receptor stimulation profile for each standard compound. These receptor stimulation 
profiles may then be stored in a relational database on a data storage medium. The 
method may further comprise providing a desired receptor-stimulation profile for a 
scent; comparing the desired receptor stimulation profile to the relational database; 
10 and ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may further comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the scent. 

H. Kits 

1 5 OR genes and their homologs are useful tools for identifying olfactory receptor 

cells, for forensics and paternity determinations, and for examining olfactory 
transduction. OR family member-specific reagents that specifically hybridize to OR 
nucleic acids, such as AOLFR1 probes and primers, and OR family member-specific 
reagents that specifically bind to an OR protein, e.g.; OR antibodies are used to 

20 examine olfactory cell expression and olfactory transduction regulation. 

Nucleic acid assays for the presence of DNA and RNA for an OR family 
member in a sample include numerous techniques are known to those skilled in the 
art, such as southern analysis, northern analysis, dot blots, RNase protection, SI 
analysis, amplification techniques such as PCR, and in situ hybridization. In in situ 

25 hybridization, for example, the target nucleic acid is liberated from its cellular 
surroundings in such a form so as to be available for hybridization within the cell, 
while preserving the cellular morphology for subsequent interpretation and analysis. 
The following articles provide an overview of the art of in situ hybridization: Singer et 
al„ Biotechniques, 4:230-50 (1986); Haase et aL, Methods in Virology, vol. VII, pp. 

30 1 89-226 (1 984); and Nucleic Acid Hybridization: A Practical Approach (Names et al , 
eds. 1987). In addition, an OR protein can be detected with the various immunoassay 
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techniques described above. The test sample is typically compared to both a positive 
control (e.g., a sample expressing a recombinant OR protein) and a negative control 

The present invention also provides for kits for screening for modulators of 
OR family members. Such kits can be prepared from readily available materials and 
5 reagents. For example, such kits can comprise any one or more of the following 
materials: OR nucleic acids or proteins, reaction tubes, and instructions for testing OR 
activity. Optionally, the kit contains a biologically active OR receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 

10 EXAMPLES 

Genomic, predicted amino acid sequence, and predicted coding sequences 
(cds), of novel G protein-coupled human odorant receptors, and classes of such 
receptors, are described. Each example describes a discrete protein and nucleic acid 
pair. Accordingly, Example 1 describes SEQ. ED. NOS. 1 and 2, for the human 

15 olfactory receptor protein designated AOLFR1, and the human DNA encoding 
AOLFR1, respectively; Example 2 describes SEQ. ID. NOS. 3 and 4, for the human 
olfactory receptor protein designated AOLFR2, and the human DNA encoding 
AOLFR2, respectively, and so on in the manner described, through the final Example 
sequence. 

20 In the protein sequences presented herein, the one-letter code X or Xaa refers 

to any of the twenty common amino acid residues. In the DNA sequences presented 
herein, the one letter codes N or n refers to any of the of the four common nucleotide 
bases, A, T, C, orG. 

25 EXAMPLES 

AOLFRl sequences: 

]VKTFSSFLQIGKNMHQGN 
TOLHTPMYIJT^^ 
AYDHFVAICHPLNYTIIJVtR^ 
30 KJ^CSDTUNELVIJFIV^ 

GTTVGVYITPSSTHPEDTDKIGAVI^^ (SEQ ID 

NO: 1) 

ATGAAGACTTITAGTTCCITrCITCAGATCGGCAGAAATATGCA 
35 CCATCACTGAATTCATTCTCCTGGGATTTTTCAAGCAGGATGAGCATCAAAACCT 
GTGCITITCTIGGGTATGTACCTGGTC^ 
TCACOTGGATACGTACCTTCATACCCCC^ 
GATATTTCCTCCATTTCCAACTCAGTCCCCAAAA 
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AATCCATCTCTTATGAGAGCTGCATC^ 

GACAATTTGCTCTTGGGGACCATGGCCTATGACCACTTTGTGGCGATCT 
ATTATACAATTCTCATGCGGCCCAGGTTCGGCATTTTGCTCACAGTCA 
AGTAATATTATTGCTCTGACACACACCCTTCTGCTC^ 
5 CACTCTCCCACACITCITCTGTGACTTGGCCCCTCT 

TGATCAATGAGCTTGTGTTGTTTATTGTGGGTTTATGAGTTATCATCI^ 
AGCTTCTTITCCTATGTCTGCATCATCAGAGCTGTCCTGAGAGTATOT 
AGTGGAAAGCCTTCT(XACriTGTGGCTCTCACCTGACAGTO 
CATTGTAGGCGTGTACTTTTTCCCCTCCTCCACT^^ 
10 GCTGTCCTATTCACTGTGGTGACACCCATGATAAACCCCTTCATCTACAGCTTGAGGAATA 
AGGATATGAAAGGTGCCCTGAGAAAGCTCATCMTAGAAAAATTTOT (SEQ 
IDNO: 2) 



AOLFR2 sequences: 
1 5 MMMVLRNLSMEPTFALL^ 

SHDSFVDFCYSSIVTPKLLENLVTvlADKSIF^ 

NPLLYWAMSQRLCALLVAGSYLWG^^ 

DIIJCPHLIXFSFATFhreMCTLLm^ 

YCWNSKNSRQTVKVASVFYTWNPML^ (SEQ ID NO: 

20 3) 



ATGATGATGGTTTTAAGGAATCTGAGCAT^ 
ATTACCCAAAGCTTCAGATTCCTCTCrrCCTTGTGTTTCTGCT^ 

GTAGGAAACCTTGGGATGATCATAATAATCAAGATTAACCCCAAATTTCACACTCCTATGT 
25 ACTTTTTCCTTAGTCACCTCTCTT^ 

TGCTTGAGAACTTGGTAATGGCAGATA^^ 

CTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCT^ 

CGCTTTGTGGCCATCTGCAATCCTCTC 

CCCTGCrGGTGGCTGGGTCATATCTCTGGGGCATGTTTGGCCCCTTGGTACT 
30 GCTCTCCGGTTAAACTTCTCTGGACCTAATGTAAT^ 
TCTCATCTCTGTGTCTGGCTCTGATA^ 

COTCAATGAGATGTGTACACTACTGATCATCCTCACITCCTATGTm 
GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGGGCCTCCCACC 
TGACTGCTATCACCATCTrCCATGGGACCATCCTTTTCCTTTACTGTGTACCCAACT 
. 35 AACTCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACA 

ACCCT(XGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCriTrCT 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



AOLFR3 sequences: 

40 MLLTDRNTSGTTFTLLGFSDYPELQW 

I^FVDFCYSSEAPKMLVNLVVKDRTISFLGCWQFFF^ 

LYTVDMSQKUTVLLWGSYAWGVSCS^^ 

NQWLIJFFIATFNEISTIXIVLTSYAFIVVTI^^ 

PNSKNSRHTVKVASWYTVVIPMD^Lr^SLK^ (SEQ ID NO: 5) 

45 

ATGCTGCTGACAGATAGAAATACAAGTGGGACCAOTTTC^ 
ACCCAGAACTGCAAGTCCCACTCTrCCTGGTTTTTCT 

GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATA(XCCCATGTACT 
TTTTCCTCAGCCAACTCTCCTITGTGGATTTCT 
50 TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTTTTAGGATGCGTAGTA 
TTTTCTTCTGTACCXITGTGGTCACT 

TTCGTGGCCATTTGCAACCCrCTGCTCTACACAGTTGACATGTCCCAGAAACrCT 
TGCTGGTTGTGGGATCCTATGCCTGGGGAGTCTCATGTTCCTTGGAACTGACGTGCT 
TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCACrT 
55 TACTCTCCCTITCTTGCTCTGATA 

TTTAATGAAATCAGCACACTACTCATCGTTCTC^CATCITATGCGTTCA 
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cctcaagatgcgttcagtcagtgggcgcc^ 

actgccatc^ccatcttccatggcaccatcctcttccm 

ctccaggcacacagtcaaagtggc^ 

(xxxh'gatctacagtctgagaaataaagatgtcaaggatacagtcaccgagatactggac 
5 accaaagtcttctcttactga (seq id no: 6) 



AOLFR4 sequences: 

MENQNNVTEFEIX^^ 
IJJDVMFSSWAPKVIVDTISKSTTO 
10 TIIMSPRVCCIMVGGAWGGFMHAMIQLIJMYQIPFCGPNro 
LVTLNSGMMC^AIFLim 

VTHPIDKAMAVSDSIITPMLOT (SEQ ID NO: 7) 

ATGGAAAATCAAAACAATGTGACTGAATTCATTCTTCTGGGTCTCACAGAG 
15 TGTGGAAAATATTTTCTGCTGTGTTTCTTGTCATGTATGTAGCCACAGTG 

ACTTATTGTGGTAACTATTATCACAAGTCAGAGTCTGAGGTCACCTATGTAlllUl'l'rcrrA 

CCTTCTTGTCCCITTTGGATGTCATGTTCTCATCTGTCGTTGCCCCCA^ 

ACCCTCTCCAAGAGCACTACCATCTCTCTCAAAGGCTGCCTCACCCAGCTG 

ATTTCTTTGGTGGTGTGGGGATCATCCT(XT<^ 
20 CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 

GGAGGGGCTTGGGTGGGGGGATTTATGCACGCAATGATACAACTrCTCTTCATGTATC 

TACCCTTCTGTGGTCCTAATATCATAGATCACTTTATATGTGATTTGm 

CTTGCCTGCACGGACA(XCACATCCTGGGCCrCITAGTTACCCT 

GTGTGGCCATCTTTCTrATCTTAATTGCXjTCCrACACGGTCATC 
25 TACAGCTCTAAAGGGCGGCACAAAGCCCT^^ 

TATTGTTCTTTGTCCCCTGTATTTO 

AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCTATACAC 
TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 
CTGGGAAATAA (SEQ ID NO: 8) 

30 

AOLFR5 sequences: 

MGKENCHTVAEFILLGIi>DWELRVC^ 

I^S VDFCYSSIIVPKMLANIFNKDKAISFLGCMV QFVHLFCTCVVTEWLIAVMAYDRFVAJCNPL 
LYTVTMSWKVRVEIASCCOT^ 
35 ETLLFLVATLNESVTMIILTSY^ 

SSGNSGDADKVATVFbtTVVIPMLNSVIYSLRNKDVKEAI^^ (SEQ ID NO: 9) 



ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCTTGGACTA 

CTGAGTTGAGAGTCTGCCTCTTCCTGCTGTTCCTTCTCATCTATGGAGTCACG 
40 AACCTGGGCATGATTGCACTGATTCAGGTCAGCTCTCGGCTCCACACCCCCATGTACTTTT 

TCCTCAGCCACTTGTCCTCTGTAGATTTCT 

GCTAATATCmAACAAGGACAAAGCCATCTCCITCCTA 

TGTTTTGCACTTGTGTGGTCACTGAGGTCTTCCTGCT 

GTGGCCATCTGTAACCCTITG^ 
45 TGGCnTCITGCTGCTACTTCTGTGGGACGGTGTGTTCT 

AGGATCCCCTTCTATAGATCTAATGTGATTAACCACITm 

AAGTCITGCTTGCTCTGATATCACTGTGAATGAGACACTGCTGTTCCT 

AATGAGAGTGTTACCATCATGATCATC^ 

GAAGATGGGCTCTGCAGAGGGCAGGCACAAAGCCTTCTCCACCT 
50 GCTATCACTGTCTTCCATGGAACAGTCCm 

GTGGAGATGCTGACAAAGTGGCCACCGTGTTCTACACAGTCGTGATTCCTATGCTGAACTC 

TGTGA^TCTACAGCCTGAGAAATAAAGATGTGAAAGAAGCTCTCAGAAAAGTGATGGGCrC 

CAAAATTCACTCCTAG (SEQ ID NO: 10) 
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AOLFR6 sequences: 

MMASERNQSSTPTFILLGFSEYPEIQVPIIT1W 
HI^LTDFCTSTVVTPKIXENLVVEYRTlSFSGCa^ 
PIXYTTIMSQKLCALLVAGSYTWGIVCSIJLTYFIJJ^ 
5 QRLCFIIAIFNEVSSIJIILTSYMIJFTTIMKMRSA^ 

KTSSLIVIVASVFYTVAIPM^ (SEQ ID NO; 1 1) 



ATGATGGCATCTGAAAGAAATCAAAGCAG^ 

AATACCCAGAAATCCAGGTT(XACTCriTCTGGTTTTOT 
10 GTGGGGAACITGGGCATGATAATAATCATCAGACTCAATTCAAAACT^ 

ACTTTTTCCTTAGTCACTrGTCCITGACAGACTrCT 

CTGTTGGAGAACTTGGTTGTGGAATACAGAACCATCTCmCT 

TTTGTTTTGCTTGCATITITGGAGTGACAGAAACTITCATG 

CGTTTTGTGGCAGTTTGTAAACCCTTGCTGTATACCACTATTATGTCTC 
1 5 TC^TCrGGTGGCrGGGTCCTATACATGGGGGATAGTGTGCTCCCT 

CTTCrTGACTTATCGTTTTGTGAATCT 

AATTGTTTCTGCCTCCTACTCAGACCCCTATATC^ 

TATTCAATGAGGTGAGCAGCCTAATTATCATTCTGACATCATATATGCTTATTTTCACT 
ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAACTTTCTCCA 
20 TGACAGCCATCACTATCTTCCATGGAACTATCCTTTTCCITrACTGTGTTCCT 
ACITCTAGCCTCATAGTTACAGTGGCITCTGTGTTTT 

ACCCATTGATCTACAGCCTTAGGAACAAAGATATCAATAACATGTTTGAAAAATTAGTT 
CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 



25 AOLFR7 sequences: 

MSYFYIOiCmKEAVLVKLPFTSIPLLL 

AIFLIMYLIAAVGNVLHPAIY^ 

VGCLAQMYFFMAFGNTDSYLIASMATO 

FRVTXMSRLSFCASHHKHFFCDTQPVIJKLSCSDTS 
30 TVIJIIPS AAGKWKAFSTCGSHLTAVALFY GSITVYYI^LSMYS VVRDRVATVMYTVVTPMLN 

PFIYSLRNKDMKRGLKKLQDRIYR (SEQ ID NO: 13) 

ATGAGCTATTTTTACAGGCTTAAGOT 

CATCTCTCCCACTGCTTCTCCAAACCCTATCCAGGAAGTCCAGAGACATGGAGA 
35 CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCAACCCT 
AAACCTCTCTTTGCCATCTTCCTCATCATGTACCTGCTCGCr 
CATCCOjGCCATCTACTCT^ 

TGTCTITCATGGATATCTGCTTCACAACAGTCATAGTGCCTAAGATGCrG GTGAA 
TCAGAGACAAAGGTTATCTCCTATGTGGGCT^ 
40 TTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCGGCTGGTGGCCATCT 

CAACCCCITACACTATGATGTGGTTATGAAACC^ 
TCTTGCAGGATCTCCCACCTACATTCCCT 

CTGTGCCTCTCACATCATTAAGCACTTITrCTGTGACA(XCAGCCTGT 
GCTCTGA(^CATCCTCCAGCCAGATGGTO^ 

45 CCCCTTCCTGTGTATCATCTTCT^ 

CTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCTCCCACCTCACTGCAG 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCXXTGTCCATGTACT 
ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTrTCATCTACAG 
CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 

50 A (SEQ ID NO: 14) 



AOLFR8 sequences: 

MATSNHSSGAEFIIJVGLTQRPELQIJ^ 
I^FTOLCTSSVTIPKMLVNFWEENnSFI^CIT^ 
55 NTVMSHRVCSIMMAVVYSLGFLWATVHTTRMSVI^F 
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LLmGGVNTIATTIAV^ 

TTMEKEKVSSVFnTIIPMLWLIYSLRNKDVKNA (SEQ ID NO: 15) 



ATGGCTACITO^AACCATTCTTCAGGGGCTGAGTTTATCCT 
5 CAGAACTTCAACTGCCACTCTTCCTCCTG 

GAACCTGGGCATGATCTTCTrAATTC 

TTCTCAGTCATTTGTCmCATTGATCTCTGCTACTOT 

GTGAACTTTGTTCCAGAGGAGAACATTATCTCC^ 

CITCCTTATTTTTGTAATTGCAGAAGGCTACCTTCT 
10 GTTGCTATCTGTCGCCCACTGCTTTACAATATTGTCATGTCCCAC^ 

GATGGCTGTGGTATACTCACTGGGTTTTCTGTGGGCCACAGTCCATACT 

GTGTTGTCATTCTGTAGGTCTCATACX5GTCAGTCATTATTTTT 

GACTCTGTCTTGCTCCAGCACCCACATCAATGAGATTCTGCTGTTCATTATTGGAGG 

AATACCTTAGCAACTACACTGGCGGTCCTTATCTCITATG 
1 5 TGGTATTCATTCCACTGAGGGGCAATCCAAAGCCITrGGCACTTGTAGCT 

GCTGTGGGCATCITITITGGGTCTATAACATTC 

TATGGAAAAAGAGAAGGTGTCTTCTGTGTTCTACATCACAATAATCCCCATGCTGAATCCT 
CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGATGACTAGGGGA 
AGGCAGTCATCCTGA (SEQ ID NO: 16) 

20 

AOLFR9 sequences: 
MIARNNSLVTEFIIjVGLTDRPEFW 
I^FIDLCTSSVFITKMLMNFVSKKMISNVGCM 
LYKVTMSHQVCSMLTFAAYIMG^^ 
25 NEVVVLIWGTNITWSCmiSY^^ 

SSGSMEQGKWSVFYTNVWMLNPLIYSLRNKDVKVALRE^m (SEQ ID NO: 17) 



ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCTGGATTAAC^ 
CAGAGTTCTGGCAACCCTTCXITITCCTGTTC 
30 AACCTTGGCTTGATCACTCTTTTCGGTCTAAATTCTCACCT 
CCTCTTCAATCTCTCCTTGATTGAT 
GAACTTTGTGTCAAAAAAGAATATTATCT^ 
TTTCTCTrmCGTCATCTCTGAATGTTACATGTTGACCrCAATC 

GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTG1TCTATGCTCA 

35 CTTTTGCTGCTTACATAATGGGATT^ 

ACTCACCTTCTGCAGTGCTAATATCATTAACCATTACTTGTGTGACATACTCCCCCTCCT 
AGCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTC 
TATCACGGTACCCAGTTGTACCATCCTCATTTCTrATGTTTTCATTGTCACTA 
ATATCAAATCCACTCAAGGAAGATCAAAAGCCTTCAGTACTTGTAGCTCTCATGTCATTGC 

40 TCTGTCTCTGTTTTTTGGGTC&GC 

AGCAGGGAAAAGTTTTTTCTGTTTTCTACACT^^ 

TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAAAATTCAG 
AGGAGAAATATATTCTAA (SEQ ID NO: 18) 



45 AOLFR10 sequences: 

MMRNNSLVTEFEA^^ 
SFn)LCYSSWTPKMIJvlNFVSKK^ 
K\nTMSHQVCSMLTFAAYIMGIAGATAHTGCMIJlLTF^ 
EVVVUWGINIMWSCmiSYVFIWS^ 
50 SGSMEQGKVSSVFYTNVVPMLNPLr^SLRNKDVKVAIJ^ (SEQ ID NO: 19) 



ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCT 
CAGAGTTCCGGCAACCCCTCTTTTTCCTGTTTCTAGTGATCTAC^ 
AACCTTGGCTTGATCATTCTTTTCGGT 
55 CCTCTTCAATCTCTCCrTCATTGATCTCTGTTACTCCT 

GAACTTTGTATCAAAAAAGAATATTATCTCCTATGTTGGGTGCATGACTCAGCT^ 
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TTCTCTTTTTTGTCATCTCTGAATG^ 

GCCA TCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCAC 
TTTTGCTGCTTACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCA 
CTCACCITCTGCAGTGCTAATATCATC 
5 GCTTTCCTGCACCAGCACCTATGTC^ 

ATCATGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCAT^ 

TATCAAATCCACTCAAGGAAGATCAAA 

CTGTCTCTGTTTTTTGGGTC^ 

GCAGGGAAAAGTTTCITCTGTTITCTACACTAATGTGG 
1 0 ACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATT 
GAAGAAATATATTCTAA (SEQ ID NO: 20) 



AOLFR11 sequences: 
MTLRNSSSVTEFILVGIi>EQPELQLPL]^ 
1 5 HDLCTSCVFTPKMDTOFV^ 

MVTMSPRVCmMFGSYWGFAGAM^ 
SELVFFIWGVITMLSSISIVISYALIL^^ 

ITGSMNHGRFASVFnNVVPMIOT^ (SEQ ID NO: 21) 

20 ATGACTCTGAGAAACAGCTCCTCAGTGACTGAGm 

CAGAGCTCCAGCTCCCTCTTTTCCTTCTATTCTTAGGGA 

AACTTGGGCTTGATCACCTrAATTGGGATAAATC 

CCTC nTCAA CTTGTCCTTTATAGATCTCTGTTATTCCT 

ATGACTTTGTTTCAGAAAGTATCATCTCTTATGTGGGATGTATGACTCAG 
25 TG'lllClll'GTCAATTCTGAGTGCTATGTGTTGGTATCAATGGCCTATGATCGCTATGTGGC 

CATCTGCAACCCCCTGCTCTACATGGTCACCATGTCCCCAAGGGTCTGCTTTCTGCTGATGT 

TTGGTTCCTATGTGGTAGGGTTTGCTGGGGCCATC 

GACCTTCTGTGATTCCAACGTCA^ 

TCTCCTGCACCAGCACCCATGTC^ 
30 ATGCTATCCAGCATAAGCATCGTCATCTCTTACGCTTTGATACTCT^ 

TCCTTC TGCAGA GGGCAGATCCAAAGCCTrTAGCACATGGGGCTCCCACATAATTGCTG^ 

GCrCTGTTTTTTGGGTCAGGGACATTCACCTACT^ 

CCATGGCAGATTTGCCTCAGTCTTTTACACCAATGTGKjTTCCCATGCT^ 

ACAGTTTGAGGAATAAGGATGATAAACTTGCCCTGGGCAAAACCCTGAAGAGAGTGCTCT 
35 TCTAA(SEQIDNO:22) 



AOLFR12 sequences: 

MERNHNPDNCNVLNFFFADKKNKRRNFGQ 
LGL^SRPEDQKPIJAVFLPIYLITVIGNLLIILAIR^ 
40 NFLSETKTISYGECLTQMYFFIAFGNTDSYLLAAMATORYVAICOT 
FCIPHFHSLLHIIXTNQIIFCASN^ 
SYUraiTVljCIPSAAGKKECAF^ 

MLNPFIYSIJINKDMKQG1AKLMHRMKCQ (SEQ ID NO: 23) 

45 ATGGAAAGAAACCACAATCCAGATAATTGTAA 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTGGAAGAATCTGTTACAGTO 

TTAGTTTATCTTTAGGTGAACCCACAACTATGGGAAGAAATAACCT 

ATTCATCCTCCTTGGACTCTCCTCT^ 

TCCC^TCTA(XTTATCACAGTGATAGGAAA(XTGCTTATCATC 

50 CACTCGTCTCCAGACGCCCATGTACITCTTTCTAAGCATCCT 

ATGTGAC^GTCATTATCCCTAAGATGCTGGTGAACTTCTTATCAGAGACAAAGACCATCT 
TTACGGTGAGTGTCTGACCCAGATGTACITmCTrAGCCm 
CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCrrc 
CCATTATGAGTCACAGATGCTGTGTCCTGCTTCTGGTTCTCTCCTTCTGCA 

55 CACTCXCTCCTGGACATTCTTCTGACTAAT 

TCACTTTTTCTGCGATGATCAACCAGTGCTAAAATTGTCUr 
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AAATCACAGTAATGACAGAAGGCrTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCTTATTTAAGAATCXTCATCACT 

GCATTTTCTACCTGTGGCTCTCATCTCACAGTGGTGACCCTGTTTTATGGAA 
TGTCTATTTTC^GCCCCTGT^^ 
5 ACCGTACTGACTCCTATGCTAAATCCATTTATCTATAGTCTGAGGAACAAA 
AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO: 24) 

AOLFR13 sequences: 
MDQKNGSSFTGFILLGFSDRPQLELV^ 
10 SFLDLCYTTGIVPQLLVNIJ^GA^ 

HYTVVMHPCLYVDvlASTSWVIGFANSLLQTV^ 
MNESEIJ^SVIIIXWVALIIFSYSQIVRAVVR^ 

LQPGNNYSQDQGKXISLFrarrPMD^ (SEQ ID NO: 

25) 

15 

ATGGATCAGAAAAATGGAAGTTCTITCACrGGATTTATCCTACTGGGTTTCT 
CTCAGCTGGAGCTAGTCCTCTTTGTGGTTcTTTTGATCTT 
AACAAAACCATCATTGTATTATCTCACTO 
CITCTCCAACCTAAGCTTTTTGGAT 
20 TTAATCTCAGGGGAGCAGACAAATCAATCTCCTATGGTGGTTGTGTAGTTCAGCTGTACAT 
CTCTCTAGGCTTGGGATCTACAGAATGCGTTCTCTTAGGAGTG 

GCAGCTGTTTGCAGGCCCCTCCACrACACAGTAGTCATGCACCCTrGTCTGTATGTGCT 
TGGCTTCTACITCATGGGTCATTGGTrrTGCCAACrCCCT 
CITTTAACACITTGTGGAAGAAATAAATTAGAACACT^ 
25 CAAGCTTGCCTGTGTTGACACTACTA^ 

rrCTTCTTGTACCTGTTGCATTAATCATATTCTCCTATAGTCAGATTG 

AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 

GTGGTTTCCCTGTTCTACGGCACAGCTATCT 

TCAGGATCAGGGCAAGKTCATCTCTCTCTTCTACACCATCATTACACCCATGATCAACCCC 
30 CTCATATATACACTGAGGAACAAGGATGTGAAAGGAGCACTTAAGAAGGTGCTCT 
AACTACGACTCCAGATGA(SEQ ID NO: 26) 

AOLFR14 sequences: 

MAU>LLI£PSCFASSQSLSSRMN^ 
35 LGNMGMALLIRMDARLHTPMYFFIANLSLLDACYSSAIGPKMLVDLLLPRA 
VFAGIADTECCLIAAMAYDRWAIRNPIiYTTAM 
JRI^FCRSRKJNSFFCMPPLIA^ 

GSRRAASTGGSHLTAVAMMYGTLIFMYOIPSSSYAIJl)TDKM^ 
VKEALRQTWSRFHCPGQGSQ (SEQ ID NO: 27) 

40 

ATGGCCTTGCCATTGCTCTTATCTCCCTCXn'GCTT^ 

GATGAACTCAGAGAACCTCACCCGGG(XGCGGTTGCCCCTGCTGAATTCGTCCT^ 
ATCACAAATCGCTGGGACCTGCGTGTGGCCCTCTTCCTGACCTGCCT 
TGAGCCTGCTGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGA 
45 CACCTATGTACTTCTTCCTGGCCAACCT 

GGCC(XAAGATGCTAGTGGACCTGCTGCTGCCCCGAGCCACCATCCCIT 

CCCTCCAGATGTTTGTCTTTGCAGGTCTGGCTGATACTGAGTG 

GGCCTATGACCGCTACGTGGCCATCAGAAAC^ 

CGTCTATGCCTGGCCTTGCTGGGAGCATCAGGCCTGGGTGGGGCAGTGAGTGCC^ 
50 ACACAACCCTCACCTTCCGCCT^ 

CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTGACAC 

TCGCCATCTGTGGCTTCATCC^^ 

CATCGCTGGGGCTGTGATCCACATGCGCTCGGT^ 

CGGTGGTTCCCACCTC^CAGCCGTGGCCATGATGTACXjGGACACTCATTTTCATGTACCTG 
55 CGCCCCAGCTCC^GCTATGCCCTGGACACT^ 
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TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA (SEQ ID NO: 28) 



AOLFR15 sequences: 

5 MRENNQSSTLEFILLGVTGQQEQEDFFY^^ 
LVDIFFSSVTIPKMLANHIXGSKSISFGG^ 
YTTIMSPRSCIWLIAGSWVIGNANAI^ 
KMMYLGVGIFSWLLCIIVSYR 

PLTOTSIJmAVITVMYTAVTPMLNPFIYS (SEQ ID NO: 29) 

10 

ATGAGGGAAAATAACCAGTCCTCTACACTGGAATTCATCCTCCTG 

AGGAACAGGAAGATTTCTTCTACATCCTCITCCTGTTCAm 

AACCTGCTCATTGTCCTAGCCAm 

CCITGCCAACCTCTCCTTGGTTGACATCTTCITCTCATCGGTAACCATCCCTAA 
1 5 CCAACCATCTCTTGGGCAGCAAATCCATCTCTTTTGGGGGATGCCT 
CATGATAGCCTTGGGTAACACAGACAGCTATATTT^ 

GTGGCCATCAGCCACCCACTTCACTACACAACAATTATGAGTCCACGGTCTrGTATCTGGC 
TTATTGCTGGGTCTTGGGTGATTGGAAATGCCAATGCCCTCCCCCACACTCTGCT 
TAGTCTGTCCTTCTGTGGCAACCAGGAAGTGGC^ 
20 CTGAAGTTATCCTGTTCTGACATCCACTTTCATGTGAAGATGATGTACCTAGGGG^ 
TTTTCTCTGTGCCATTACTATC 

AGGTTCCTTCCACCAAGGGCGTGCTCAAGGCCITCrCCACCTGTG 
TGTCTCTTTGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCm 
TAAAAGACGCAGTGATCACTGTAATGTACACGGCAGTGACCCCAATGTTAAATCCITrC^ 
25 CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACTCTTCAACAAGAGAAT 
CTCCTCGTAA (SEQ ID NO: 30) 



AOLFR16 sequences: 
MRRNCTLXTTEFILLGLTSRREL^ 
30 LSFVDLCFS SNVTPKMLEIFI^EKKSIS YP ACLVQC YliTALVHV^ 
YGSRMSKSVCSFLITWYWGALTGIJME 
KELSMIWAGWNI^FSIJFnaSYLYIFPAILK^ 

PPSKESVEQGKMVAVFYTTVIPMLNUIYSLRhn^^ (SEQ ID NO: 31) 

35 ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACCAGTCGCCGG 
GAATTACAAATTCTCCTOTCACGCTGTTTCTGGCCATT^ 
ACCTTGGGATGATTGTCCTCATCCAGGCC^ 

CTG AGCC A CTTA TCCnTCGTGGATCTGTGCTrCTCTTCCAATGTGACT 

AGATTTTCCTTTCAGAGAAGAAAAGCATTTCCTATCCTGCCT^ 
40 TTTATCGCCTTGGTCCATGTTGAGATCTAC 

GGCCATCTGCAACCCTCTGCTTTATGGCAGCAGAATGTC 

ATC^CGGTGCCITATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTG 

ACCTAGCCTTCTGTGGCCCCAATGAAATTAATCACTTCTACT 

TAAGCTGGCTTGTTCT 
45 AACCTTTCTITITCTCTCTTCATCATATGTAT^ 

AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCrTTTTCT 

CTGTCACTATATTCTATGCAACCCTTTTCTTCATGTATCT 

GTTGAACAGGGTAAAATGGTAGCTGTATTTTATA 

TAATTTAT AGCCT TAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGTCAATG^ 
50 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 

M^FTOVTEFILLGLTSRREWQVLFFIIF^ 
FVDVWFSSNVTPKMLENIJSDKKTITYAGCLVQCT 
55 YGSKMSRWCIRLITFPYIYGFLTSIAATLWTYGLYFCGKffi 
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YTMHIAGINFITSLTVfflSY^ 

ESVEQGKMVAVFYTTVIPMLNPMIY^ (SEQ ID NO: 33) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTITrGGGGCTAACGAGCCGTCGAGAAT 
5 GGCAAGTTCTCTTCTTCATCATCITrCTrGTGGTCT 
GGCATGATGGTGTTAATCAAGGTCAGTCCTCAGCT^ 
GTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCTA 
CTGTTTTCAGATAAAAAAACAATTACTTATGCTG^ 
TGCTCTTGTCCATGTGGAAATT^ 
1 0 TTGGGAATCCTCTGCTTTATGGCAGTAAAATC 

TTTCCCTTACATTTATGGTTTTCTGACGAGTCTGGCAGCAACATTA 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCAC 

GGCCTGTGCCGGGAOTITG^ 

ACATATTCCCTGACTGTAATTATCATCTCTTACTTATTCATCCTC^ 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATTATATTCTATGGTACTCTGATCTrCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATA(XACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 34) 

20 

AOLFR18 sequences: 
MSNTNGSAITEFILLGLTDCPELQS^ 
NlJtf^LCYTSNATPQMSTN^^ 
LRYSVKTSRRVQCXATFPYVYGFSDGIJQAIL^ 
25 EHAMFISAGFNLSSSLTIVLVSYAFIIA^ 

RPPTDKTVEESKIIAVFYTFVSPVL^ (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACTrGGGCTCACAGATTGCC 
CGGAACTCCAGTCrCTGCITITrGTGCTGTTTCT 

30 AACCTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCT 
TCCTCACTAACTTAGCCTTTGTGGATTTGTGCTATACATCA 
GACTAATATCGTATCTGAGAAGACCATTTCCTTTGCTGGTTGCTTTACA 
TCATTGCCCTTCTACrCACTGAGTTTTACATGCTGGCAGCAATGGCCTATGACCGCT 
GGCCATATATGACCCTCTGCGCTACAGTC^ 

35 GCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCATCCT 
CC TGAC CTTCTGTAGATCCAATGTCATCAACCAC^ 
AGCTITCTTGTTCTGATACTTATGTCAAAGAGCATGCCATGTTCATATCT 
CTCTCCAGCT(XCTC^CCATCGTCTTGGTGTCCTATGCCTT 

GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 
40 TGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATAT^ 
GTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCTT^ 
TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAG 
(SEQ ID NO: 36) 



45 AOLFR19 sequences: 

METKNYSSSTSGFILLGIiJSNPK^ 

Sim>ICFTTVIVPKMLVNI^ 

YDVVMKPWHCLDrflJ^ 

MVVMTETLAVIVTPFLCTIFSYLQIIVTVLIU^ 
50 PI^MYSVl^GRVATVMYTVVTPMIOT (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGOT 
ACCCTAAGCTGCAGAAACCTCTCTTTGCCATCTT 

GGGAATGTGCTCATCATCCTGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACT 
55 TITrTCTCAGC^CTTGTCTTTCATGGATATCT 
CTGGTGAATTTTCTATCAGAGACAAAGATTATCT 



-91- 



WO 01/68805 



PCT/US01/07771 



ACTTCITCATGGCATTTGGGAACACT 

GCTGGTGGCCATCTGCAACCCCTTACACTATGATGTGGTTAT^ 
CTCATGCTATTGGGTTCTTGCAGCATCTCCCAC 
GTCTCXjCTTGTCTTTCTGTGCCT 
5 TGCTAAAGCTCTCCTGCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACT 
AGCTGTCATTGTGACCCCCITCCTGTGTACCATCnTCTCCTACCTGC 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTGGAAGGCCT 
CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCTATGTCTATm 
ACTCAGTGATGAAGGGCCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGA 
1 0 ACCCITTCATCTACAGCCTGAGGAACAAAGATATGAAAAGGGGTTTGA^ 
ACAGAATTTACTCATAG (SEQ ID NO: 38) 



AOLFR20 sequences: 

MVEENHTMKNEFILTGFTDHPELKTLLFVWFAIYLITW 
15 LALVDSCCACAITPKMIJENITSEGmS 

LQYHIMMSKXLCIQMTTGAFIAGNLHSMIHVGLVj^ 
INELVIJFIFSGSVQVFTIGSVUSYLYILLTIFRMK5KEG 

NLLEEGGNDIPAAIIJFTIVWLLWFIYSLRNKE (SEQ ID NO: 39) 

20 ATGGTTGAAGAAAATCATACCATGAAAAATGAGTTTATC 

CTGAGCTGAAGACTCTGCTGTTTGTGGTGTTCTITGCCATCTATCT 
GAATATTAGTTTGGTGGCACTGATATTTACACACTGTCGGCTTCACACACCAATGTACATC 
TTTCTGGGAAATCTGGCTCTTGTGGATTCTTGCTGTGCCT 
AGAGAACTTCITTTCrGAGGGCAAAAGGATTTCCCT 

25 TTTCTTTGCACTGTGGAAACTGCAGACTGCITTCTTCTGGCA 

ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCTGCATTCA 
GATGACCACAGGCGCCTTCATAGCT 

TTTAGGTTAGTTTTCTGTGGATTGAATCACATCAACCACTTTTACT 
GTATAGACTCTCCTGTGTTGACCCTTTCATCAATGAACTGGTTCT^ 
30 CAGTTCAAGTCTTTACCATAGGTAGTGTCTTAATATCTTATCTCT^ 
TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCTTTTCTAOT 
CATCAGTTTCATTATTCTATGGATCTATTT^ 

GAAG GAGGTAATGATATACCAGCTGCTATTTTATITACAATAGTAGTTCCC^ 
CITTCATTTATAGTCTGAGAAACAAGGA 
35 AATAAAATCTCAAGGAAGTGTGAACAAATGA (SEQ ID NO: 40) 



AOLFR21 sequences: 

MEPRKIWTDFVLLGFTQNPKEQKVLFV^ 
TFmilYSSSISPmSDLFFGNNSISFQSFMAQLFIEHIJGGSEWLI^ 
40 IMRQWVCVLLLWSWVGGFLQSWQl^IIYGIPFCGPNVIDOT 
WANGGLSCTIAELLLLISYGVI^ 

TFSIDK^VSVFYTVriTMLNPUYTLRNSEMT (SEQ ID NO: 41) 



ATGGAGCCAAGGAAAAATGTGACTGACTTTGTOT 
45 GAGCAGAAAGTACTTTTTGTTATGTTCTTGCTCTrCT 
GCTCATTGTAGTGACCGTAACTGTC^ 

GCTGG CTTAA CATTTATAGATATCATTTATTCTTCAT(XAm 

CTTGrrcm 

ACCTTTTTGGTGGGTCAGAGGTCTITCTCCTGTTGGTGA 
50 CATCTGTAAGCCCTTGCATTATTTGGTTATCATGAGACAATGGGTGTGT^ 
GTAGTGTCCTGGGTTGGAGGATTTCT^ 
TCCCATTCTGTGGCCCCAATGTCATTGATCATTTTTTCTGTC^ 
CTGGCCTCTCACTGACACCCATGTTATrGGCCT 
GCACTATTGOjTTTCTXjCTCTTACTCATCTCT^ 
CTTAGTCAGAAAGGGAGGQ\AAAAGCCCACTCAACCT 
TCTTCTTCTTTGTTCCTTGTATTTTTATGTGTGCTA 
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AAATCAGTGAGTGTGTTTTATACAGTCAT^ 

TGAGAAATTCTGAGATGACAAGTGCTATGAAGAAGCTTTAG (SEQ ID NO: 42) 



AOLFR22 sequences: 
5 MRXXNNXTEFVU^FSQDPGVX^ 
IitfTOAAYSTTISPKLIVGIJCDKKTO 
HYLTMNKQVCTIXLVXXMIGGFVHSA^ 
GLTVWNSGAIOVTVIFN^^^ 

VSNFPTDKFMTVFYTIITHMI^PLIYTLRN (SEQ ID NO: 

10 43) 

ATGAGACANNNNAACAATATNACAGAATTTGTCCTCCTGGGCTm 
TGNNNAAAGCATTAITTGTCATGTTlTrACrCACATACNN^ 
GCTCATTGTNGTGGATATTATTGCCAGCCCTTNN^ 
1 5 CCTGCCTGTCATTTATAGATGCTGCATATTCCACTACCATTTCT 

TTATTCTGTGATAAAAAGACTATTTCCITCCAAGGTTGCATGGGCCAGCT 

ATTTCTTTGGTGGGGCTGAGGTCTTCOTCTGGTGGTGATGGCCT 

CATCTGTAAGCCACTGCACTATTC^ 

TNNTNNCCATGATTGGAGGTTTTGTACATTCTGCGTTTCAAATTG^ 
20 TTCTGTGGTCCCNATGTCATTGTTCATTTCAGTTGTGACATGCACCCATTACT^ 
ATGCACTGACACCTACTITATAGGCCTCACTGTTGTTGTCAATAGTGGAGO 
GTCATTTTCAACCTTCTGTTAATCTCCT 

TCAGGAAAAGAGGGGTAAAGCCTTGTCTACCTGCAGCTCX^GGCAGTACCGTTGTTG 
XXTTTTGTACCCTGTATTTTCATATATGTTAGACCTGTTT 
25 CATGACTGTGTTTTATACCATTATCACACACATGCTGAGTCCTTTAATATATACGTTGAGA 
AATT(>GAGATGAGAAATGCTATAGAAAAACTCTTGGGTAAAAAGTTAA 
TAGGAGGAGTGTCCGTCCTCATGTAG (SEQ ID NO: 44) 



AOLFR23 sequences: 
30 MAKNNLTRVTEFILMGFMDJff 
HLSLU)ACTTSVITPQILATLATG 
LLYTVAMNPRLCWSLWGAWCGVSGAILR^ 
NmrVT^GNFVTIANASVILISYLLIK 

GSGKSLEEDKWSVFYTVWMLOT^ (SEQ ID NO: 45) 

35 

ATGGCCAAGAATAATCTCACCAGAGTAACCGAATO 
CCAAATTGGAGATTCCCCTCTTTCTGGTGTTTCTGAGTTTCT 

aatgtggggatgattatgttaatccaagtagatgtcaaactctacaccccaatgtacttct 

tcctgagccacctctccctgctgga^ 
40 gccacattggccacaggcaaaacggtcatctcctacggccactgtgctgcccagtt 

tattcaccatctgtgcaggcacagagtgctttct 

tgctgccattcgcaacccactgctctataccgtggccatgaatcccaggctctgct 

ctggtggtaggagcctatgtctgtggggtgtcaggagccatcctgcgtaccacttg<^ot 

tcaccctctccttctgtaaggacaatgaaataaactt 
45 ctgaagcitgcctgcagtgacacagcaaacatcgagattgtga.tcat 

ttgtgattttggccaatgcctccgtc^ 

ttgaaagtgaagtcttcaggtggcagggccaagactttct^ 

ctgctgtggcccttitctttggagcccttatcttcatgtat^ 

tctctggaggaagacaaagtcgtgtctgtcttctatacagtggtcatcccx:atgct^ 
50 ctctgatctacagotaagaaacaaagatgta^ 

gactccaggtgtccctgagcatgtag (seq id no: 46) 



AOLFR25 sequences: 

METGNLTWSDFVFLGI^QTREIX}^^ 
55 IAVI£>U^SSVTAPKML^ 

RYVTVMNTQLWVGLWATWVGGFVHSIV^ 
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SLLEFLKISNSGLIJD VVWFFLLIJ^ SIYLY 
AltfFTPFPMDKLVSIGH^^ (SEQ ID NO: 47) 



ATGGAAACAGGGAACCTCACGTGGGTATCAGACTTTGTCTTCCTGGGGCT 
5 GGGAGCTCCAGCGTTTCCTGTTTCTAATGTTC 

AACATCCITATCATCAT(^CAGTGACCTCTGATTCCCAGCT(XACA 

GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCTCTTCAGTCACT 

TGGACCTCCTCTCTGAGAAGAAAACCATCTOT 

CHTCCACTITrTGGGAGGTGCCATGGTCITCTrCCTCT 
10 TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 

GGTGGTAGCCACCTGGGTGGGAGGCTTTGTCCACTCTATTGTCCAGCTGGCT 

CCACTGCCCTTCTGTGGCCCCAACATTTTGGATAACTTCTACT 

GAGACTTGCCTGCACTGACACCTCACTGCTGGAGTTCCTCAAGATCTCCAACAG 

CTGGATGTCGTCTGGTTCTTC^ 
15 GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 

GGTTTCCATGATCETCGTTCCAAGCATTTACCTCTATGCCCGGCCCTTCACT 

TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 

TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 

TTGA (SEQ ID NO: 48) 

20 

AOLFR26 sequences: 

MAAKNSSVTEFIUiGLraQPGLRIPLFFL 

LIDFCFSTTITPKMIMSFVSRKOTSFTGCMTQLFFFCTFW^ 

VTMSCQ VCLLLLLGA YGMGFAGAMAHTGSIMNLTFCADNL VNHFM S YMN 

25 ELVVFIWAVDVGMPIVTVnSYALI^^ 

LSDJPLEQGKVSSLFYTIIWVLNPLTO (SEQ ID NO: 49) 



ATGGCAGCCAAAAACTCTrcrGTGACAGAGTTTATCCTCGAAGGCTrAAC^ 
GACTGCGGATCCCCCTCTTCTTCCTGTTTCTGGGm 
30 CCTGGGCITGATAACCCTGATTGGGCTGAACT 
TTTTTAACCTCTCTTTAATAGATTTCT 

AGTTTTGTCTCAAGGAAGAACATCATTTCCTTCACAGGGTGTATGACTCAGCT 
CrGCll'CllU'GTCGTCTCTGAGTCCTTCATCCTGTCAGCGATGGCGTATGACCGCTA CGTG G 
CCATCTGTAACCCACTGTTGTACACAGTCACCATC 
35 TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCTTCTGTGCTGACAACCTTGTCAATCATTTCATGTGTGACATCCTTCCT 
GCTCTCCTGCAACAGCTCITACATGA^ 

GTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCATCCT 
CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATAATT 
40 GTTTCTCTTTTCnTrGGTTCTGGTGCTTTCATGTATCT 

GAGCAAGGGAAAGTGTCCTCCCTGITCTATACCATAATAGTCCCCGTGTT . 
TCTATAGCITGAGGAACAAGGATGTCAAAGTTGCCCTGAGGAGAACm 
TCTTTTCTTAA (SEQ ID NO: 50) 



45 AOLFR27 sequences: 

MPSQNYSHSEF^FGFSAFPQHLIJPI^ 
SVSEIIPIVAITPRMIADLLSTHHSITF^ 

YNVLMSPRDCAHLVACTW AGGS VMGMMVTTIWHLTFCGSNVIHHFFCHV^ 
SSVMGVMLVCVTALIGCLFLIII^YW^ 
50 IJGPKGIJHSMYSDALMATTYTVFTPFI^PIff (SEQ ID NO: 

51) 

ATGCCTAGTCAGAACTATAGCATCATATCTGAAT 

CCAGCACCTCCTGCCCATCTTGTTCCTGCTGTACCTCCTGATGTTCCTGTTCAC 
55 GCAA(XTTCTCATCATGGCCACAATCTGGATTGAACACAGACTCCACAC 
CTTCTTGTGCACCCrCTCCGTCTCTGAGATTCTGTTCACTGTT 
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TGGCTGATCTGCTTTCCACCC^^ 

TTCTCCITCATGTTTGGCTTCACTCACT^ 

TGTGGCCATCTGO^CC<^CT^ 

CTTGTGGCCTGTACCTGGGCTGGTGGCTCAGT(^TGGGGATGATGGTGACAACGATAGT^ 
5 TCCACCTCACTTTCTGTGGGTCTAATGTGATCCACCATTTTTTCTG 

TGAAGTTGGCCTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTGTGT 
CACAGCCCTGATAGGCTGTTTATTCCTCATCATC 

TCTTGAGGATTCCCTCTGCCGAAGGCCGGCACAAGACATTTTCTACGTGTGTATCCCACCT 
CACTGTGGTGGTC^CGCACTATAGTTTTGCCTCCnT^ 
1 0 ATTCTATGTACAGTGACGCCTT^^ 

CCAATCATTTTCAGCCTAAGGAACAAGGAGCTGAAGAATGCCATAAATAA 
GAAAATTCTGTCCTCCAAGTTCCTGA (SEQ ID NO: 52) 



AOLFR28 sequences: 
15 MPNFTDVTEFTLLGLTCRQELQVIJTVWLAVYMITLLGM 
ADVCTSSNVTPKMIJENLI^ETKTISYVGCLVQCYI^ 
YGSKMSRTVCVRLISVXYXYGFSVSLICTLWTYGLYFCGNFEINHF^ 
ITMT^GINTTYSI^VVLISYTLIWAVLRMRSADGR^ 

RPTEESVEQGKMVAVFYTTVIPMLNPMIYSLRNKD (SEQ ID NO: 53) 

20 

ATGCCTAATTTCACGGATGTGACAGAATTTACTCTCCTGGGGCT 
TACAGGTTCTCTTTTTTGTGGTGTTCCTAGCGGTTTACATGATCACTCT 
GGTATGATCATTITGATTAGCATCAGTCCTCAGCITCAGAGTCCCATGTA 
TCATCTGTCTTTTGCGGACGTGTGCTTCTCCTCCAACGTTACCCCCAAAATGCTGGA 

25 TATTATCAGAGACAAAAACCATTTCCTATGTGGGATGCTTGGT^ 
TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCT^ 
GGCTGCAANCCTCrGCTTTATGGCAGTAAAATGTCTAGGACT 
CTGTGNNNTATGNOTATGGATTCTCTGTCAGCCTAATATGCACACTATGGA^ 
ATACTTCTGTGKjAAACTTTGAAATCAATCACTrCT 

30 TTGCCTGTGGGAGAGTGCACATCAAAGAAATCACAATGATrGTTATTGCTGGAATTAA 
CACATATTCCCTCTCGGTGGTCCTCATCrCCTACACTCTCATTGTAGTAGCTGTGCT 
TGCGCTCTGCCGATGGCAGGAGGAAGGCGTTCTCCACCT^ 

TTCTATGTTTTATGGGACCCCCATCrrCATGTATCTCAGGAGACCCACTGAGGAATCCG 
GAGCAGGGCAAAATGGTGGCTGTGTTTTACACCACAGTAATTCCTATGTTGAATCCCATGA 
35 TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 
ATGTGAGGCAGTAA (SEQ ID NO: 54) 



AOLFR29 sequences: 
MMSFAPNASHSPVFLLLGFSRA^ 
40 GLSVIDMGLSTVTIJQI1AHLVSHYPTIPAARCIA 
PLHYALVMNHQRCACXIALSWW^ 
ASCSDIHSNELAIFFEGGFIJyiLGPCALrvnLSYV^ 
YGTnCVYFQPPFQNSQYQDMVASVMYTAITPLANPFVYSLHNKD\^ 
(SEQ ID NO: 55) 

45 

ATGATGAGCTTTGCOXTAATC^ 

AGCTAACATCTCCTACACTCTCCTCITCTTCCTGTTCCTGGCT 

TGGGGAATGTGACACTGGTGCTGCTCATCTCCTGGGACTCCAGACTGCACTCACCCATGTA 
TTATCTGCTTCGTGGCCTCTCTGTGATAGACATGGGGCTATCCACAGTTACACTGCCC 
50 TTGCTGGCCCATTTGGTCTCTCATTACCCAACCATTCCTGCTGCCCGCT 
CTTTITCTTCTATGCATTTGGGGTTACAGATACACTTGTCATTGCT 
GCTATGTGGCCATCTGTGACCCXCT^ 

CTGCTTACTAGCCTTGAGCTGGGTGGTGTCCATACTGCACACCA 
GTCCTGCCTCTTTGCTGGACTGGGGATGCTGGGG 
55 TG ACCA CCGGCCACTTCTGCGAG 

TTCTTTGAGGGTGGCTTCCTTATGCTGGGCCCCTGTGCCCTCATTGTACTCT 
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AATTGGGGCCGCTATTCTACGTTTC^ 
TGTGGATCCCACCTCACCATGGTTGGTTTCCTCT 
GCCTCCCTTCCAGAACTCTCAGTATCAGGACATGGTGGCTTCAG 
ACACCTTTGGCCAACCCATTTGTGTATAGCCrCCACAATAAGG 
5 GCAGGCTGCTTGAATGGGTGAAGGTAGACCCCTGA (SEQ ID NO: 56) 



AOLFR30 sequences: 

MGFI^PMHPCRPPTQRRMAAGNHSTVTEFnX 
LICO^SQIJriPMYYFI^NI^DVD 
10 YMLTVMAYDRYVXXCHPIXYNIMSHHTCLLLVAVW 
FCDILPLMKIi>CSSTYDVEMTVre 
AAVGMFYGSTAFMYIJCTSTISSLTQENVASVFmW 
LF (SEQ ID NO: 57) 



1 5 ATGGGGTTCTTGTCTCCCATGCATCCCTGC^GGCCTCCCACCCAGAGGAGAATGGCTGC^ 
GAAATCACTCTACAGTGACAGAGTTCATTCTCAAGGGTTTAACGAAGAGAGCAGACCT 
AGCTCCCCCTCTTTCTCCTCTTCCTCGGGATCTAOT 
ATGATCACTCTAATTTGTCTGAACTCTCAGCTGCACArcCCCATGTACT 
TCTGTCACTCATGGATCTCTGCTACTCCTCCGTCATTACCCCTAAGATGCTG 

20 TGTCAGAGAAAAACATCATCTCCTACGCAG 

TTTTGTCATTGCTGAGTGTTACATGCTGACAGTC 

TGCCACCCnTTGCTTTACAACATCATTATGTCTCATCACACCT^ 

GGTCTACGCCATCGGACTCATTGGCTCCACAATAG 

TATTGTGAGCACCTCATCAGTCACTACITCTGTGACATCCTCCCTCTCATGAAGCT 
25 CTCTAGCACCTATGATGTTGAGATGACAGTCITCilTICGGCTGGATTCAACATCATAGTC 
ACGAGCrrAACAGTTCTTGTTTCTTACACCIT(^TT 

CACAGAGGGGAGATCCAAAGCCITCAGCACCTGCAGCTCCCACCTTGCAGCCGTGGGAAT 
GTTCTATGGATCAACTGCATTCATGTAC^ 

GAGAATGTGGCCTCTGTGTTCTACACCACGGTAATCCCCATGTTGAATCCCCT 
30 GCCTGAGGAACAAGGAAGTAAAGGCTGCCGTGCAGAAAACGCTGAGGGGTAAACTGTTTT 
GA (SEQ ID NO: 58) 



AOLFR31 sequences: 

MGTGNDTTVVEFTLLGLSEDTTVCAIIJFLWL 
35 AFVDIGYSSS\TPVMIMSFLRKETSLPVAG 
LLYSTCMSPGVCIILVGMSYKjGCVN^ 
TFEIPAlSSGSnVATVCVLAJSYIYILITILKMHST^ 

KSSYSTDQNKWSVFYTVVPMLNPLIYSLRNKEK^ (SEQ ED NO: 59) 

40 ATGGGGACTGGAAA TGACA (XACTGTGG^ 

CTACAGTTTGTGCTATTTTATTTCTTGTGTTTCTAG 

AATATCAGCATAATTGTATTGATCAGAAGAAGTCATCAT 

TCCTCTGCCATTTGGCCTITGTAGACATTGGGTACTCCTCATCAGTCACA^^ 

atgagcttcctaaggaaagaaacctctctccctgtrgctggttgtg 
45 ctgtagtgacgtttggtacggccgagtgcttcxjr 

tgtggccatctgctcacccctgctctactctacctgcatgtcccctggagtctgcatcatct 

tagtgggcatgtcctacctgggtggatgtgtgaatgcttggacattcattggct 

aagactgtccttctgtgggccaaataaagtcaatcacttt^ 

tgaagcitgcttgttcccatgattttacttt^ 
50 atcattgtggccactgtgtgtgt^^ 

gaagatg<^ctccaccaagggccgcx:acaaggccttctcx:acctg 

gcagtcactctgttctatgggaccattaccttcatttatgtga 

aactgaccagaacaaggtggtgtctgtc^ 

ctgatctacagcctcaggaacaaggagattaagggggctctgaagagagagot 
55 aaaatattttcttga (seq id no: 60) 
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AOLFR32 sequences; 

MNSIJODGNOTALTGFILIXjLTO 

AYSSSYn>NMLVNFLVER£FTVSYLGCM 

MSTQVSVQLIXVVYIAGFLIAVSYTTSFYFLLFCGPNQVNHF^ 

5 ssGsnvvTvcmvcnmiTiiJCMR^ 

DQNKWSVLYTVWMLM>LITC^ (SEQ ID 

NO: 61) 



ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTGGGCTTAA 
10 CAGATGATCCAATCCTTCGAGT(^TC^ 

ATTATTCTTATCAGAATTTCTTCT^ 

GGCTTTTGCTGACATGGCCTATTCATCITCTGTCACACCC 

TGGAGAGAAATACAGTCTCCTACCTrGGATGTC^ 

TGCAACAGTCGAATGCGTCCITCTGGCTGCCATGGCCTATGACCGCTIT 
15 AGTCCACTGCTTTATTCAACCAAAATGTCCACACAAGTCAGTGTCCAGCTACT 

TTTACATAGCTGGTTTTCTCATTGCTGTCrCCTATACT^ 

GTGGACCAAATCAAGTCAATCATTTTTTCTGTGATTTCGCTC 

TCTGATATCAGTGTCTCCACAGTTGTTCTCTC^TTTTCTTCT 

TGTGTGTGTCATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTCCA 
20 CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACTTCCCACCT 

CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTACTCAACTGACCA 
AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTGTTAGAAAAATA(mTCTC 
ATGATGCnTGTTATTTTAGTAGAACTTCAAATAATGATATTACATAG (SEQ ID NO: 62) 

25 

AOLFR34 sequences: 

MI^GVEHLLLLLLLTDVNSKELQ^ 
LDLTVLVDDtfjiRPMCL^ 
EC^YTLMAYDRFIAICKPLHYATI^ 
30 DYffCTjffAMLRIACADTAINELVTFADIGFLALT^ 
CAAHLTVVIVYYWCTFIYI^ 
HKEVQPH (SEQ ID NO: 63) 



ATGTTAGAGGGTGTTGAGCATCTCCTTCT^ 
3 5 AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTTC 
ACCACAGCTGGGAGCGCCACTCTTCTTAGCTTTCOT 

GAAATGGGCTCATCATCCTCACTGTOTAGTGGACATeCGGCTCCATCGTCCCATGTGOT 
GTTCCTGTGTCACCrCTCCTTCTTGGACATGACX^ATTTCT 
TGGCTGGCTTTCTCITGGGTAGTAGGATTATCTCCTTrG 
40 TCmTCCATTTCCTGGGCTGTACTGAGTGCTTCCTTrACAC 
CCTTGCCATTTGTAAGCCCTTACACT 

TGGCTTTAGGCACCTGGCTGGGAGGGACTATCCATTCACrm 
CCGGCTGCCCTTCTGTGG<XCCAATCGGGTCGACTACATCTTCT 
TGCGTCTAGCCTGCX3CCGATACGGCCATC 
45 CCTGGCCCTCACCTGCTrCATGCTCATCCTCACTTCCTATGGCT 

TGCGAATTCCGTCAGCAGATGGGCGCCGCAATGCCTTCTCCACTTGTGCT 
TGTTGTCATTGTTTACTATGTGCCCT^ 

CCCTGGATGGGGTGGTAGCTGTCTTTTACACTGTCATCACTCCOT 

TACACACTGTGCAACAAAGAAATGAAGGCAGCATTACAGAGGCTAGGGGGCCACAAGGAA 
50 GTGCAGCCTCACTGA (SEQ ID NO: 64) 



AOLFR35 sequences: 

MEPL>HITEVSEFFLKGFSGYPALEHLLFPLCSAMYLVTLLGOT 
NLSTLDICmTFWimVHLLSSRKTISFAVCMQM 
55 RYHVIMSHRLCVLIMGAAWVLCLLKSVTEMVISMR^ 
SVSEDFLLAGSEXLPVPLAFICXSYLIJLATILRW 
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LKPKSKEAHISDEVFIVLYAM^ (SEQ ID NO: 

65) 



ATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGATTTTCTGGCT 
5 CAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAG(XATGTACCTGGTGACCCTCCTGGG 
GAACACAGCCATCATGGCGGTGAGarc^ 
TTCCTGGGCAACCTCTCTACCXTO 

GGTCCACCTCCTGTCATCCCGGAAGACCATCTCCTTTGCTGTCTGTGCCATCCAG 

TGAGCCTGTCCACGGGCTCCACGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCTA 
10 CCTGGCCATCTGCCAGCCACTCAGGTACCACGTGCTCATGAGCCACCGGCTCTG 

CTGATGGGAGCTGCCrGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCT 

TGAGGCTGCCCTTCTGTGGCCACCACGTGGTCAGTCACITCACCT 

GCTGAAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGG 

CCTGCTGCTGCCTGTACXXCTGGCATTCATCT 
1 5 TCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCTTCTCCACCTGOT 

GGCTGTAGTGCTGCTTTT^ 

GAAGCCCACATCTCTGATGAGGTCnTCACAGTCCTCTATGCCATGGTCACGACCATGCTGA 
ACCCCACCATCTACAGCCTGAGGAACAAGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGG 
GCAGGAGTCGGGCCTCCAGGTGA (SEQ ID NO: 66) 

20 

AOLFR36 sequences: 

MYL\H^RNLLSIIAVSS 
CLTQMSFLVLFACIVDMFLTV^ 
WIVLQFnTKNVEISNFVCEPSQLLKIASTO 
25 SSDGKYKAFSACGCHLAWO^GTGIGVYLTSAVAPPLRNGl^ 

LRNTODIQSALWRVCNKTVESHDLFHPFSCVVEKGQPHSffTSANP (SEQ ID NO: 67) 



ATGTATCTGGTCACGGTGCTGAGGAACCTGCTCAGCATCCTGGCTGTCAGCT 

ACCCCCACACACCCATGTACTTCTTCCTCTCCAACCTGTGCTGGGCTGACATC^ 
30 TTGGCCACGGTTCCCAAAATGATTGTGGACATGGGGTCGCATAGCAAAGTCATCTCTTATG 

GGGGCTGCCTGACACAGATGTCirTCTTGGTACTTT^ 

GACTGTGATGGCTTATGACTGCnTrGTAGCCATCTGTCGCCCrCT 

GTGAATCCTCACCTCTGTGTCTTCTTCGTTTTGGTGTCCnTll 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTGGAAATCT 
35 TTGTCTGTGAGCCATCTCAACTTCTCAAGCITGCCTCTrA 

TTCATATATTTTGATAATACTATGl^ 

TATAAAATTGTCCCCTCCAT^^ 

CAGCCTGTGGCTGTCACCTGGCAGTTGTTTGCITATm 

CCTGACITCAGCTGTGGCACCA(XCCTCAGGAATGGTATGGTGGCGTCAGTGATGTACGCT 
40 GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAACAGGGACATTCAAAGTG 
(XCTGTGGAGGGTGTGCAACAAAAC^GTCGAAT 

TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTAG 
(SEQ ID NO: 68) 



45 AOLFR37 sequences: 

MEKANETSPVMGFVLUILSAHPELEKTFFVL^ 

NI^FLDICFTTSSVPLVLDSFLTPQEHSFSACAV^^ 

LRYSVMSKAAYMPMAASSWAIGGAASVVHTSLAIQIJ»F 

INVISMEVTNVIFLGWVmSFSYWIITTII^ 
50 KPKSKDSMGADKEDLSDKLIPLFYGVVTP^ (SEQ ID 

NO: 69) 



ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCG 
ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCT^ 
55 GGGCAATGGGGTCCTCATCCTGG^ 

TTCTTCCTAGGGAACCTCTCCrTCCTGGACATCTGCTTCACT 
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CCTGGACAGCTTTTTGACTCCCCAGGAAACCATCTCOT 

GCACTCTCCTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGA 

GCTATGIGGCCATCTGCAACCCCCTTAGGT^ 

GCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCITCCGTGGTACACACATC 
5 GCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCTGTGAGATTCTGG 
CTGTTCTAAAGTTGGCCTGTGCTGACATTT^ 
TGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTTCT^ 
CCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCTCCACCTGCT 
CCTCACCGTGGTGATCGTCTTCTACGGGACCTrATTCTTCATGTATC 
10 AAGGACTCCATGGGAGCAGACAAAGAGGATCTTTCAGACAAACTCATCCC(XTTTTCTATG 
GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO: 70) 



AOLFR38 sequences: 

15 MYLVTVLIO^IIIAVSSDSH^^ 

LTQMSFFVXFACIEDMLLTVMAYDRFVAICHPIir^ 
IVLQITFFKNVEISNF^a)PSQLLNIACSDSV^ 

SDRKSKAFSTCGSHLAVVCLFYGTGIGVYLTSAVSPPPRNGWASVMYAVV^ 
NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCV GEKGQPH (SEQ ID NO: 71) 

20 

ATGTACCTGGTCACGGTGCTGAGGAACCTGCTCATCATCCTGGCTGTCAGCTCTGACTCCC 
ACCTCCACACCCCCATGTGCTTCTTCCT^ 

TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCTGACACAGATGTCTTTCTTTGTCCTTTTTGCATG^ 
25 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCTTGGTGTCnTCTT^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTGGAAATCT 
TTGTCTGTGACCCATCTCAACnTCTCAACCT 
TTCATATATTTAGATAGTATTATGTTTGGTTTTCTTCCCATTTC 
30 GCTAACAATGTCCCCTCCATTCTAAGAATTTCATCATCAGATAGGAAGTCTAAAGCCTTCT 
CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTTATm 

CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCXCATGCTGAACCCmCATCTACAGCCTGAGAAATAGGGAC^ 
CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCT 
35 CCATCCTTTTTCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ED NO: 72) 



AOLFR39 sequences: 
MGVKNHSTVTEFLI^GLTEQAE 
I£FI£>FCYSSVrTPKMI£Gia^^ 
40 LYRVMSPRVCSLLVAAVFSVGFTOAVm^ 
IJtt^GGFNMVATSLTIIISYAFILTSIIJRIHSKKG 

SSSLTQEKVSSVFYITVIIJM^^ (SEQ ID NO: 73) 



ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCT^ 
45 CAGAGCTTCAGCTGCCCCrCTTCTGOT 

AAACCTCAGCATGATCTCAATTATTAGGCTGAATCGTCAACTTCATACCCC 
TTCCTGAGTAGTTTGTCTTTTTTAGATTTCT 

ATCAGGGTTTTTATGCAGAGATAGATCCATCTCCTATTCTGGATGCA 
TTTTCTGTGTTTGTGTTATTTCTGAATGCTACATGCTGGCAGCCATGGCCT 

50 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCrCTGC 
TGGTGGCTGCTGTCTTCTCAGTAGGTTTCACTGATGCTGTGATCCATGGA 
CAGGTTGTCTTTCTGTGGATCAAACATCATTAAACATTATTTCTGTGAC^ 
TTAAACTCTCCTGCTCCAGCACTTATATTGATGA 
AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATGCTTTTATC 

55 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGTTTAGCACCTG 
CKJrGTTCTTATGTTTTATGGGTCTCT 



-99- 



WO 01/68805 



PCT/US01/07771 



ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATACCACTGTGATTCTCA^ 
TTGATATATAGTCTGAGGAACAATGAAGTAAGAAATGCTCTGA 
AAAATATCTTTATCTCCAGGATAA (SEQ ID NO: 74) 



5 AOLFR40 sequences: 

MSNATIXTAI^TGLPHAPGLD 
FIDMWFSTVTVI>KMIMn.VSPSGRTISFHSCV 
RYTNMMTGRSCALLATGTWI^ 
ANEMVII^GLVASGCFVIJVI^W^ 
1 0 RPGSRDAIIIGWAWYTTLTPLF^^ (SEQ ID NO: 

75) 



ATGTCCAACGCCACCCTACTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCT 
1 5 CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACT 

CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGACTATCTC 

TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCT 
GGCCATCAGTTACCCGCTCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCTCCTG 
20 GCCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACC 
ATTTGCCCTACTGTGGAC(XAACCAGATCCAGCACT 

GAAACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGAATATTGGGCTA 
GTGGCCTCGGGCTGCTITGTCCTGATAGT^ 

GCGGATCCGCACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 
GTGGTCCTTTGCTTCTTTGGCCCTGGTCTTTTCATTTACCT 
CTTGCATGGGGTTGTGGCCGTTTTCTACACCACGCTGACTCCT 

ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAATGGGTCAGTAT 
TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 



AOLFR41 sequences: 

MNPENWTQVTSFVLLGFPSSHLIQFLVFIXjLMVTYTVnrA 

FSFLELLLVTVVWKML\^ 

YETLM^GHVCSQLVIASWLAGFLWVIX^ 

LLKLVAIMLSTLVLLGSIA^ 

IRMSEAQSKIJ^GASVLSCmTLLNPFIFTLRN^ 

(SEQ ID NO: 77) 



ATGAACCCTGAAAACTGGACTCAGGTAACAAGCTTTGTCCTTCTGGGTTTCCrc 

ACCTCATACAGTTCCTGGTGTTCCTGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 

CAAGCTGCTAATTATTGTGCTCAGCTGGATAGACCAACGCCTGCACATACAG 

TTCCTGCGGAATTTCT(XTTCCTGGAGCTGTTGCTGGTAACT 

TGTCGTCATCCTCACGGGGGATCA^CCATCTCATTTGTCAGCT 

TCTACTTCITrCTAGGCACCACTGACTTOT 

CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGAT 

TAGTGCTGGCCTCCTGGCTAGCTGGATTCCTCTGGGTCCTTTG 

AGCCTGCCTTTCTGTGGCCCCAATGGTATTGACCAOT 

CAGGCTTTCTTGTGGGGACACCCACCTGCTGAAACTGGTGGCTTTCATGCT 

GTGTTACTGGGCTCACrGGCTCrGACCTCAGTTTCCTATG 

CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTTGCGCCT 

GTGGTGGTCATCATCTATGGCAGTTC^^ 

CAAACTGCTCAACAAAGGTGCCTCCGTCCrGAGCTGGATGATCACACCCCT 
TTCATCTTCACTCTCCGCAATGACAAG 

CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 
78) 
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AOLFR42 sequences: 

MNPANHSQVAGFVLLGLSQVWE 
GNI£FII)FCYSSITAPRMLVDL^ 
HYTUMNQTVCALUvlAASWVGGFmSIVQIA^ 
5 I^IJLMVSNNGLVTLMC^^ 

TRPFRTFPMDKAVSVLYTIVTPMI^ 
(SEQIDNO: 79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCT 
1 0 GGGAGCTTCGGTTTGTTTTCTTCACTGTTTTCT 

AACCnTCTTATTGTGGTCATAGTGACCTCXGACCCACACCTGCACACAACCATC^ 

CTTGGGCAATCTTTCITrCCTGGACTITrGCT 

TTGACTTGCTCTCAGGCAACCCTACCATTTCCITrGGT 

TTCCACTTCATTGGAGGCATCAAGATCTTCCTGCTGACTGTCATGGCGTATGACCGCTACA 
15 TTGCCATTTCCCAGCCCCTGCACTACACGCTCATTATGAATCAGACTGTCrGTGCACT 

ATGGCAGCCTCCTGGGTGGGGGGCTrCATCCACTCCATAGTACAGATTGCATTGACTATCC 

AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACTTITATTG 

CAAATTGGCCTGCACAGATACCTTTGTCTr 

GTGACCCTGATGTGTTTTCTGGTGCTTCTGGGATCGTACACAGCACTGCT 
20 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCT^ 

GGTGACCirAATCTTTGTGCCTTGCATCTACGTCTATACAAGGCCTTTTC^ 
TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCA 

TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ID NO: 80) 

25 

AOLFR43 sequences: 
MQKPQLLWEATSNGNL^ 
RRLHEPMYIPIAMLSTIDLVI^SITMPKMASIJIM 
MAFDRFVAICHPLRHASVLTGCTV^ 
30 DIMKI^CTDTRVNVVYGIJmSVMGVD 

LVFYWLIGI^VVHRLGGPTSLLHVVMANTYLLLPPVV^ 
(SEQIDNO: 81) 

ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCT^ 
35 CAGCATACTTCCTTTTGGTGGGTATCCCTGGCCTGGGGC^ 
TTCCCACTGTGTTTTATGTATGCCTTC 

TCGTGTGGAGAGGCGACTGCATGAGC(XATGTACCTCTTCCTGGCCATGCm 

GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATGGCCAGTCTTITCCT 

GGAGATCGAGTTCAACATITGCCTGGCCCAGATGTTCCTTATCXATGCT 

40 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCm 

GCCATGCTTCTGTGCTGACAGGGTGTACrGTGGCCAAGATTGGACTATCTGCCCT 
GGGGTTTGTATTCTTCTrCCCACTGCCCTTCATCCTCAAGTGGTTGTCCTA 
ATACTGTCACACACTCCITCTGTCTGCACCAAGATATTATGAAGCTGTCCTGTACT 
CAGGGTCAATGTGGTTTATGGACTCnTCATCATCCrCTCAGTCATGGGTGTGGACT 

45 TCATTGGCTTCTCATATATCCTCATCCTGTGGGCTGTTTTGGAGCT 
GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCTGTGCTGTTCT 
(XTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCT 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCTATGGAGC^ 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 

50 NO: 82) 



AOLFR44 sequences: 

MSSCNITHATFVUGffGLEKAHFWVGFPI^ 
MLAAmLAI^TSTMPKILALJWFDSm 
55 RHAAVI^NTVTAQIGIVAVVRGSLFFFPLPLLIKRLAF 
NVVYGLTAILLVMGVDVMFISI^ 
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VVHRFGNSLHPIVRWM^^ 
(SEQIDNO: 83) 



ATGAGTTCCTGCAACTTCACACATGC^ 
5 AAGCCCATTTCTGGGTTGGCTrCCCCCTCCTTTCCATGTATGTAGTG 

TGCATCGTGGTCTTCATCGTAAGGACGGAACGCAGC 

TCTG^TGCTTGCAGCCATTGACCTGGCCTrATCCACATCCACCATGCCT 

CTTTTCTGGTTTGA1TCCCGAGA 

TCATGCCCTCTCAGCCATTGAATCX^ACC^ 
10 CC^TCTGCCACCCACTGCGCCATGCTGCAGTGCTCAACAATACAGTAACAGCCCAGATTGG . 

CATCGTGGCTGTGGTCCGCGGATCCCTCIT^ 

TGGCCTTCTGCCACTCCAATGTCCTCTCGCACTCCTATTGTG^ 

GTTGGCCTATGCAGACACITrGCCCAATGTGGTATATGGTCTT 

ATGGGCGTGGACGTAATGTTCATCTCCTTGTCCTATTTTCTGATAATACGAACGGT^ 
1 5 AACTGCCITCCAAGTCAGAGCGGGCCAAGGCCTTTGGAACCrGTGTGTC 

GGTACTCGCCTTCTATGTGCCACTTATTGGCCTCT^ 

CTTCATCCCATTGTGCGTGTTGTCATGGGTGAC^^ 

TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

20 

AOLFR45 sequences: 

MLPSNITSTHPAVFLLVGIPGLEHLHAWISIPFCFAYTLALLGNCTLLF 
MLATTOLVLSSTTU>KMLAIFWFRDQEINFFAC 

LHYTTVLTGSIJTKIGMAAVAKAVTIJV1TP CEHMA WRLACGDT 

25 SFNNIYGIAVAMFSVVLDLLF\^ 

SVMHRVARHAAPRVHEIjUFYLLFPPMV^ (SEQ 10 NO: 

85) 



TGGAAACAAGAGGTAATCTTTGCAGGTGGGATAGCACAGGTTGAACTCTAATCATATATA 
30 CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCTGTAAAAATTGACAAGGAGATTTCCA 
GGAGCCATGCTTCCCTCTAATAT^^ 

TCCTGGTTTGGAACACCTGCATGCCTGGATCTCCATCCCCTTCTGCm 
CCCTGCTAGGCAACTGTACCCTrCTCTTCATTATCCAGGCTG 
ATGTACCT(nTTCTGGCCATGTTGGCAACCATTGACTTGGTTCm 
35 CAAAATGCTTGCCATATTCTC 

GA.GATGTTCTTCCTTCACTCCITCTCCATCATGG^ 
TGACCGCTATGTGGCCATCTGG\A^ 

ATCACCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCT 

tcctgctcagacgcttccactactgccgaggcccagtgai^ 
40 catggctgtggtaaggctggcgtgtggggacactagc^ 
gtggccatgtttagtgtggtgttggacctgctcitrgttatcct 
tcaggcagttctccagcttgcct^ 

'tctcacataggtgccatcctgtccacctacactccagtagtcatctctrcagtcatgcaccg 

tgtagcccgccatgctgcccctot 
45 caccx:atggtcaatcctat(^tatatggagtcaagaccaagcagattcgtgagtatgtgct 

cagtctattccagagaaagaacatgtagatggatagttctctttttttatc^ 

agtaatgagaatgctggattggggttgaggggaaaaatctaaataggaaaa 

atctttgacaattctctagtatgataackjaaaatgaggm 

gtcaggtcaaaccaggagtgcacctatagtctggtctgatagtagaggtttgaccttccca 
50 ttgtcatagactcatcacatggctaaggaagacaaacctctcaaagtggtattgtaatctg 

ggtgaaagacagtaggacctttattggctgagattggcccaaacagctgagtc (seq id 

NO: 86) 



AOLFR46 sequences: 

55 MNIKHCGWHMIHTWL>TOEDDDSD 

SRLIXKLYMASPNNDSTAPVSEFIXICFPNFQSWQHWLSLP 
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IJHQPLYYLLSLI^LLDIVLCLTW 

YDRWAICHPLRYPSIITDQFVARAVVFVIARNA^ 

KI^CDDITFNQLYQFVAGWTLIXjSDL^^ 

TVLLVLVITISniARKRffPDW (SEQ ID NO: 

5 87) 



ATGAATATAAAACATTGTGGCTGGCATATGATACATACTrGGTTAAATATAAGGGAGGAT 
GATGACAGTGATTTTAAAAACITrATTGGACAGATACAGGGCCTCAGTGG 
CTACTACX5TCTAGAATGTACTITITATGTTTCT 
10 TGGGTCTCCAGATTGATCANGAAACTTTACATGGCATCTCCCAACAATGACTCCACT 
CAGTCTCTGAATTCCTCCTCATCTGCnTCCCCAACTTCCAGAGCT 
CTGCCCCTCAGCCTTCTCTTCCTCCTGGCCATGGGAGCTAACACCACCCTCCTG 
CCAGCTGGAGGCCTCTCTGCACCAGCCCCTGTACTACCTGCTCAGCCT 

acatcgtgctctgcctcaccgtcatccccaaggtcctggccatot 
15 tcgatcagcttcccagcctgcttcctc^^ 
gtcctgcacgttcatggtcatc^ 
tacccgtctatcatcactc^ 

ATGCCITrGTTTCTCTrCCTGTTC 

ataatcaagaactgcatctgcagtaacctgtctgtgtccaaactctot 
20 ctttcaatcagctctaccagtttgtggcaggctggactctgttgggctct 

attgttatctcctattcttttatattgaaagttgtgcttaggatc 

ggccaaggccttgagcacgtgtggtc 

tgctggttctggtcatcactaacctggccaggaagagaattcctc^^ 

gchx^aacatcctgcaccacctcattcc^ 
25 accaaggagatcaagcagggaatccaaaacctgctgaagaggttgtaa (seq id no: 88) 

AOLFR47 sequences: 
MSASNITLTHPTAFLLVGIPGLEH^ 
MLAAIDLVLSSSAIJPKMIjUFWF^ 
30 PIJiYTKVLTGSLITKIGMAAVARAVTLMTPLPFLLRCT 
TSFNNIYGUVAMFIVVIJDLLXVII^YIFILQA^ 

SVMHRVARHAAPHVHILLANF^ (SEQ ID NO: 

89) 



35 ATGTC^GCCTCCAATATCACOT 

GCCTGGAACACCTGCACATCTGGATCTCCATCCCTTTCTGC^ 

CTTGGAAACTGCACTCTCCTTCTCATCATCCAGGCT 

ACCTCTTTCTGGCCATGTTGGCAGCCATCGACCTGGTCCTITCCTCCT 

ATGCnTGCCATATTCTGGTTCAGGGATCGGGAGATAAACTTCTTT 
40 TGTTCirCCTTCACTCCTTCTCCATCATGGAGTCAGCAGTGCT 

CGCTATGTGGCTATCTGCAAGCCACTGCACTACACCAAGGTCCTGACTGGGTCCCTCATCA 

CCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAAT 

GCTGAGATGTTTCCACTACTGCC^^ 

GCTGTGGTGAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATCGCTGTGG 
45 CCATGTTTATTGTGGTGTTGGA 

GCAGTTCTACTGCITGCCTCTCAGGAGGCCCGCTACAAGGCATTTGGGACATG 
ATATAGGTGCCATCTTAGCOT^ 

GCCXXKXIATGCrGCCCCTCATGTCCACATCCTCCTTGCCAATTTCT 

CATGGTCAATCCCATAATCTATGGTGTCAAGACCAAGCAAATCCGTGAGAGCATCTrGGGA 
50 GTATTCXXAAGAAAGGATATGTAG (SEQ ID NO: 90) 



AOLFR48 sequences: 

MMVDPNGNESSATYFILIGLPGLEEAQFWTJ^ 
CmSGmilJSTSSMPKMLAIFWFNSTTIQFDAC^ 
55 PIiOIAT\n.TLPRVraGVAAVVRGAADMPLPVFK 
RVNVVYGLrSTCSAJGLDSLUSFSYLL^ 
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VHRFSKKRDSPIPVEJ^^ (SEQ ID NO: 

91) 



ATGATGGTGGATCCCAATGGCAATGAATC 
5 CTGGTTTAGAAGAGGCTCAGTTCTGGTTGGCCnTC 

GTGCTAGGTAACTTGACAATCATCTACATTGTGCGGACTGAGCACAGCCTGCATGAGCCCA 
TGTATATATTTCTITGCATGCTTTCAGGCATTGACATCCT 
AAAATGCTGGCCATCTTCTGGTTCAATTCCACTACCATCCAGTTTGAT^^ 
GATGTTTGCCATCCACTCCITATCTGGCATGGAATCCACAGTGCTGCT^ 
10 GACCttCTATGTGGCCATCTGTCArc^ 

tcaccaaaattggtgtggctgctgtggt^^ 
cttcatcaagcagctgcccitctgccgctccaatatcctttcccattcct 
aagatgtcatgaagctggcctgtgatgatato:gggtcaatgtcgtctatggcot 
catcatctccgccattggcctggact 
1 5 agactgtgtvgggcttgacacgtgaagccc^ 
tgtgtgtgctgtgttcatatt^ 

gcaagcggcgtgactctccgctgcccgtcatcitggccaatatct^ 
gtgctcaacccaattgtctatggagtgaagacaaaggagattcgacagcgcatccttcga 
cttttccatgtggccacacacgcttcagagccctag (seq id no: 92) 

20 

AOLFR49 sequences: 

MLTFHNVCSVPSSFWLTGIPGLESLHVWI^IPFGSMYLV 
LCMIAAn}LVIi3TSTIPKLLGIFWFGA(^ 
NPLRHSMVLTYTWGRLGLVSLLR^ 
25 GDSRVNNVYGI^IGFLVLILDSVAIAASYVlVffi^VM 

IAVSSLIHRFGQCVPPPVHTLIJUS^ (SEQ ID 

NO: 93) 



ATGCTCACTTTTCATAATGTCTGCTCAGTACCCAGCTCCTTCTGGCT 
30 GCTGGAGTCCCTACACGTCTGGCTCTCCA 
GTGGGGAATGTGACCATCCTGGCTGTG^ 

TAClll'IlUlUGTGCATGTTGGCTGCCATTGACCTGGlTCTGTCTACTTCCACTATACCCAA 
ACTTCTGGGAATCTTCTGGTTCGGTGCTTGTG^ 
ATGTTCCTTATCCACTGCTTTGCCACTGTTGAGT^ 
35 TCGCTACGTGGCCATCTGCAACCCACTACGTCATAGCATGGTGCTCACTTATACAGTGGTG 
GGTCGTTTGGGGCTTGTTTCTCTCCTCCGGGGTGTTCTCT 
GAT(XGCCTGCGGCTGCCCCTTTATAAAAC^ 

ATGGCTGTAGTTCK^CTTGACATGTGGCGACAGCAGCKJTCAATAATGTCTATG^ 
ATCGGCTTTCTGGTGTTGATCCTGGACTCAGTGGCTATTGCT 
40 CAGGGCCGTGATGGGGTTAGCCACTCCTGAGGCTAGGCTTAAAACCCTGGGGACATGC 
TTCTCACCTCTGTGCCATCCTGATCTTTTATGTT 
ATTTGGTCAGTGTGTGCCTCCTCCAGTCCA^CTCTGCTGGCCAACTT 
CTCCAATCCTCAATCCCATTGTCTATGCTGTTCGC^ 
CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ ID NO: 94) 

45 

AOLFR50 sequences: 

MNUDSFFSFLLKSLIMA^ 
Wl^PSIIIQSMYLFI^M^^ 

GVLVAMAIJ)RWAI(^IJfflSTIUIPG\aGfflGMVVLW 
50 CEHMAWKIACSETTVNRAYGLTVALLWGI^ 
CGSHVCVOLVFYIPGMFSFLTHRFGHHW 
(SEQ ID NO: 95) 

ATGAATTTGGATTCTTTTTTCTCTTTCCT 
55 CAGCTGGAGGCTACCCCAGCCTTCTTITITCCTGGTAGGAAT^ 
CAG<^CTGGATCGCACTGCCCCTGGGCAT(XTTTACCT 
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CCATTCTCTTCATCATCTGGATGGAC(X 
ATGCTAGCTGCCATCGACCTGGTTGTGGCCT^ 

TCCTGGTTCGTGCCCAAGAGATTGGTTACACTGTCTGCCTGATCCAGATGTTOT 
GCATTCTCCTCCATGGAGTCAGGGGTACTTGTGGCCATGGCTCTGGATCGCTATGTAGCCA 
5 TTTGTCACCCCTTGCACCATTC^ 

GGTGGTGCTGGTGCGGGGATTACTACTCCTCATCCCCITCCTCATTCT 
ATCTTCTGCCAAGCCACCATCATAGGC£AT 

TTGCCTGCTCAGAAA(XACAGTCAATCGAGCITATGGGCTGACTGTGGC 
TGGGCTGGATGTCCTGGCCATTGGTGTTT^ 
10 GTACCAGGAAATGAGGCCCGACTTAAGGCCTITAGCACATGTGGCTCTCATG 
TCCTGGTCTTCTATATCCCGGGAATGTTCrrCCTTCCTCACT 

CCCCATCACGTCCATGTTCirCTGGCCATACrGTATCGCCTTGTGCCACCTGCACTCAAT 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 



1 5 AOLFR51 sequences: 

MCQQIIJUDCIIJlIHHLCINRKKVS 

YIIALIijNTirVTAIWMDSTRHEPMYCT 

MFFVHIATAVETGIIXTMAFDRYVAICCT 

HLPFCGSNVVVHSYCEHIALARIACADPWSSLYSLIGSSLMVG 
20 KTAQIJCAI^TCGSHVGVMALYYIJGMASIYAAW 

GMRTKQLRERIWSYIJVfflVLFDHSNLGS (SEQ ID NO: 97) 

ATGTGTCAACAAATCTTACGGGATTGCATTCnTCTCATACATCAm 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCT 
25 CTrCCTCCTTGTGGGTATCCCAGGACTGCAATCTTCACATCm 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCT 

TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CTTTAGTGCTrGTTTCACTCAGA 

30 CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCT 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATGACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGGTT 
GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCTrATG 

35 GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACTG 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCXnTGCACACCCAAGTOT 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCAT CTAT GGCATGAGGAC 
CAAACAACTGCCKJGAGAGAATATGGAGTTA^ 

40 CTGGGTTCATGA (SEQ ID NO: 98) 



AOLFR52 sequences: 
MLGPAYNHTMETPASFIXVGIP^ 

CFLCVLAAVDIVMASSVVPmVSffCSGDSSISFSACFrQMFFV^ 
45 AICKPLHYKRILTPQVMLGM 

IACADPWSSLYSUGSSIMVGSDVAFIAASm^ 

YIJGMASIYAAWIJ3QDIWnrrQVII^ 

SNLGS(SEQIDNO:99) 

50 ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGCCTCCTrCCTCC^ 

TCCCAGGACTGCAATCTTCACATCTTrGGCTGGCTATCTCACTGAGTGCCATGTACATCAC 
AGCCCTGTTAGGAAACACXXn'CATCGTGACTGCAATCTGGATGGATTCCACTCGGCATGAG 
CCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGTTATGGCCTC 
ACCCAAGATGGTGAGCATCTTCTGCTCGGGAGACAGCTCCATCA^ 

55 ACTCAGATGTTTTTTGTCCACTTAGCCACAGCTGTGGAGACGGGGCT^ 
CTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGAG 
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AGTGATGCTGCXjAATGAGTATC 

AGTTGGATGATGAATCATCTACCTTTCTGTGGCTCCAATGTGGTTGTCCACTCCT 
GCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCAGCAGTCTCTACAGTCTG 
ATTGGTTCCTCTCITATGGTGGGCT 
5 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCTCAGTTGAAAGCA 

GGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATGGCATCCATCTATG^ 

CCTGGTTGGGGCAGGATATAGTGCCCTTGCACACCCAAG 

GATCATCCCAGCCACTTTAAATCCCATCATCTATGGCATC 

GGAATATGGAGTTATCTGATGCACTTCCT^ (SEQ 
10 ID NO: 100) 



AOLFR54 sequences: 

MSDS>^DNHLPDTFFLTGIPGLEAAHFWIAJPFCAMYLVALVGN 
IJLCLLSLTDLAI^STTVPO^^ 
1 5 ICXPUIYTTILNHAVIGRIGFVGLFRSVAIVSPFIF 
lOTVNIVYGLWALLAMGLDSIL^^ 

SFLTHRFGHHEWKHVHIFLANLYVLVPP^ (SEQ ID 

NO: 101) 

20 ATGTCAGATTCCAACCTCAGTGATA^ 

CAGGGCTGGAGGCTGCCCACTrCTGGATTGCCATCCCTTTCTG 

ACTGGTTGGAAATGCTGCCCTCATCCTGGTCATTGCCATGGACAATGCTCTTCATGC 

ATGTACCTCITCCTCTGCCTTCrCTCACTCACAGACCTGGCT 

CAAGATGCTGGCCATITrGTGGCTCCATGCTGGTGAGATTTCCTTTGGTGGATGCCT 

25 CAGATGTirTGTGTCCATTCTATCTATGCTCT^ 

TGATAGGTATGTGGCTATCTGTAACCCATTAAGKjTATACAACCATTCTCAACCATGCT 
ATAGGCAGAATTGGCITrGTTGGGCTATTCCGTAGTGTGGCTATTGTCT 
CTTGCTGAGGCGACTCCCCTACTGTGGTCACCGTGTCATGACACACACATACT^ 
ATGGGCATCGCCCGACTGGCCTGTC^ 

30 TGGCTCTGCTGGCCATGGGACTGGATTCCATTCTC 
CATGCAGTCmCACCTTCCATCT^ 

CCCACATTGGCATCATCCTGGTTTTCTACATCCCTGCCTTCT^ 
TTTGGTCACCACGAAGTCCCCAAGCATGTGCACATCTTTCTGGCTAATCTC^^ 
TGCCTCCTGTACTCAATCCTATTCTCTATGGAGCTAGAACCAAGGAGATTCGGAGTCGA 
35 TCTAAAACTGCTTCACCTGGGGAAGA CTTCAATATGA (SEQ ID NO: 102) 

AOLFR57 sequences: 

MSFQVTYMFYLHWTMEKSNNSTH 
IJHQPMYFTTLNYI^I^DLCYTSTV^ 
40 AYDRYVAICKPUrrilMSRQKCNnirV 
KIAC^NIHMGLLVIANSGL^ 
APALFIYIRPVTTFSEDKVFALFYTIIAPMFNPLIYT^ 
(SEQ ID NO: 103) 



45 ATGTCATTT(^GGTGACTTATATGTTCTATCTACACTGGA(XATGG 
GCACTTTGTTTATTCTCTTGGGGTTT^ 
TTATlTnGTTTTGCTACATTGCTATTTGGATGG 
GTGCACCCAGCTCATTCACCAACCCATGTATTTOTCCTCAATTACCTCT 
TTTGCTAC^CATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGCAGAAAGAAAGAC 

50 CATTTCCTATAATAACTGTATGATACAACT 

TCTTCATTCTCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGC^ 
CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACT 
TTTATACATTCTGCCAGTCAGTTTCTTCTCACCATCTTTGTAC^ 
GATAGATCACTACHTCTGTGATGTGTATCCTTTGCTGAAATTGGCCT 

55 TGATAGGTCTCTTAGTCATTGCT^ 

TTGTTGTCnTATGTTTTTATATTGTATACCATCAGAGCATACTCTGCAGAGAGACGCAGCA 
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AAGCTCITGCCACTTGTAGTTCTC 

TTCATTTACATTAGACCGGTCACAACATTCTCAGAAGATAAAGTGTTTGCCX;i nil iATAC 
CATGATTGCTCCCATGTTCAACCCT 

GCCATGAGGAAAGTGTGGTGTTGTC^ (SEQ 
5 ID NO: 104) 



AOLFR58 sequences: 
MFSMITEALNNFAUJCT^ 
VIIXH^QNPNVQEIVFV^^ 
10 TPKMIVDSLYVTKTISFEGCMMQIJAEHF? 
CGILMGVAWTGGLLHSMIQILFITQLPFCG 
nCIINFSIIXVSYAVIIl^IJlTHSSEGRWKAI^ 

AIFYIIIJtf IIJ^IJ^ ( SE Q m N0: 105 > 



15 ATGTTCTCAATGACAACAGAAGCACTCAATAAT^ 

TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCnTrGTCCT 
CATGATCCCTGTTGGAGCTTTCATCTTTTCCTTGGGAAACATGCAAAACC 

ACTGAGTTTGTCCTCCTGGGAC^ 

TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATG 
20 AGCAGCCCTGCTOTCTGGTGTCTCCTATGTACITCTTOT 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACrCCCTCrATGTGA 

ACCATCTCTTTTGAAGGCTGCATGA 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTrGC^ 
TTACTCITCTATCATGAACAGGAGGCTCTGTGGCATTCT 
25 GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTIT 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGOT 

ACATCTTTGGCCTCATGGTGGTCATC 

TTCKHTGTCTCCTATGCTGTCATCTTGCT 

GAAAGCTCTCTCCACCT^^ 
30 TATTTGTATATACACGACCTCCATCTGCTITITCCCITGACAAAATGGC 
ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACm 

AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 106) 



35 AOLFR59 sequences: 

MGDWNNSDAVEPH^RGFPGLEYVHSW^ 

SILAVNDLGMSI^TIJPTMLAVLWIJDAPEIQASACYAQ^ 

PUIYPmTNSVIGOGIACLLRSLGVVLPTPLLLRHYHYOT 

RTNSIYGLCVVIATLGVDSIFILLSYVLmmVLD 
40 MVHRFGKHIiSPrVHILM^ (SEQ ID NO: 

107) 

ATGGGAGACTGGAATAACAGTGATGCTG^^ 

gactggagtatgttcattcttggctctcx:atcctcttct 
45 atgggtaatgttaccatcctgtctgtcatttggatagaatcctctctccatcagcccatgta 

TTACTTrATTTCCATCTTAGCAGTGAATGACCTGGGGATGTCCCTGTCTACAOT 
TGCTTGCTGTGTTATGGTTGGATGCTCCAGAGATCCAGGCAAGTGCTTGCTATGCT 
GTTCTTCATCCACACATTCACATTCCTGGAGTCCTCAGTGTT 
GTTTTGTTGCTATCTGCCATCCACTGCACT 
50 AAAATTGGTTTGGCCTGTTTGCTACGAAGCTTGGGAGTTGTACTTC 
GAGACACTATCACTACTGCCATGGCAATGCCCTCTCT 

GTTCTAAGATTATCCTGTAC^GATGCCAGGA(X3AACAGTATTTATGGGCTTTG 
TTGCCACACTAGGTGTGGATTCAATCTTCATACrTCTT^ 

GTGCTGGATATTGCATCTCGTGAAGAGCAGCTAAAGGCACrCAACAGATGTGTATCCCATA 
55 TCTGTGTGGTGCTTATCITCTTTGTGCCAGTTATTGGGGTGTCAATGGTCC 
AAGCATCTGTCTCCCATAGTCCACATCCTCATGGCAGACATCTACCTTOT 



n 
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CCTTAACCCTATTGTCTATAGTGTCAGAACA 
TTTGTCCTAAGGAGGAGGTTTTAA (SEQ ID NO: 108) 



AOLFR60 sequences: 

5 MFU>NDTQFHPSSH^ 

MIATTDVGIiHATIPKMIXjIFWI^^ 
PLQYSAILT>^WSVIGLGVFVRAL^ 
IYGI£AICmVFDITVIAI^^ 
FGIWWRYIHILIANLYV\^ 
10 (SEQ ID NO: 109) 



ATGTTCCTTCCCAATGACACCCAGTra 
ACTAGAAACACTTCACATCTGGATCGGCTTTC 

atagggaacttcactattctacttgtgatcaagactgacagcagcctacaccagc 
1 5 tctacttcctggccatgttggccaccactgatgtgggtctctcaaca 
gatgcttggaatcrrctggatcaacctcagagggatcatctttgaagcct 
atgttttttatccacaacttcacacttatggagtcagcagtccttg 
acagctatgtggccatctgcaato:actccaatatagcgccatcctcaccaacaag^ 

TTCTGTGATTGGTCTTGGTGTGTTTGTGAGGGCTTTAATTTT 
20 TTATATTGCGGTTGCCCTrCTGTGGGAATCA^ 

GGGTCITGCTCATCTATOTGTGCCAGCATCAAAATCAATATTATTTA 

TTTGTAATCTGGTGTTTGACATC^^ 

GTTTTCCGTCTTCCTACTCATGAGCCCCGACT 

GTGTGTAATCCTTGCCTTCTATAQ^CCAGCCCTCTTTTCCTTT 
25 GAAATGTGCCCCGCTATATCCATATACTCCTAGCCAATCTCTATGTTGTGGTGCCACCAAT 

GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 

ATTATTGCAGGAACAAGGAATGGAAAAGGAAGAGTACCTAATACATACGAGGTTCTGA 

(SEQ ID NO: 110) 



30 AOLFR61 sequences: 

MSnNTSYVErTITFLVGMPGIJEYAHIWISIPICSMYL 

AMSDLGLSI^SLPTVLSIFLFNAPETSSSACFAQEFFIH^^ 

SILTTVRVAQIGIWSFKSMLLV^ 

GFFGALCLMVDFILUVSYTLIIJKITVPGIASKKEELKALOT 
35 HVSPLINVLMA>m.LLVPPIJvlKPIVYCVKTKQIRVRW (SEQ ID NO: 1 1 1) 



ATGTCCATTATCAACACATCAT^^ 

GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTT 

CTAGGAAATGGCACCATTCriTTTTATCATCAAGACAGAGCCCTCCTTGCA 
40 ACTATTTTCTTTO^ 

GTGTTAAGCATCTTCCTGTTCAATGCCCCT 

ATTCTrCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCXn'CCT 

GATTCCTAGC(^T(XACAATCCTCTGAGATACACCrCAATCCTGACA^ 

CCAAATAGGGATAGTATTCTCCTTTAAGAGCA^ 
45 TAAGAAGCTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 

TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGT^ 

CTCTGCCTTATGGTAGACTTTATTCTC^ 

ACCGGGAATTGCATCCAAAAAGGAGGAGCTTAAGGCTCTCAATACTrGTGTTTCACACATC 
TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTC^C^ 
50 GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGrrcrCCTACTTG 

TGAAACCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGC 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 

55 MFYHNKSIFHPVTFFLIGIPGLEDFHMWISGPFCSVYLV 
AILSTIDIAI^ATSWRAlLGffWFDAHEINYGAC^ 
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APLHYAraTSLVLVGISMCI\ORP^ 
NGIYGIJWSFFV^NLVUGISYVYTLRAVFR^ 

HRFGHQIPGYIHILVANLYI^ (SEQ ID NO: 113) 

5 ATGTTTTATCACAACAAGAGCATATTTCArc 

TCTGGAAGACTTCCACATGTGGATCTCCGGGCCITrCTGCT 

TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCTCCGGGAGCCCATGTT 

CTACITCCTGGCCATTCTTTCCACTAITGAm 

TGCTGGGTATCTTCTGGTTTGATGCTCACGAGATTAACTATC 

10 GTTTCTGATCCATGCCTrCACTGGCATGGAGGCTGAGGTCTTACTGGCTAT 
CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCOT 
GGGCATTAGCATGTGCATTGTAATTCGTCCCGTTTTACTTACACITCCCA 
TCTACCGCCTACCCITITGTCAGGCTCACATAATAGCCCATTCCTA 
CATTGCAAAATTGT(XTGTGGAAACATTCGTATCAATGGTATCTATGGGC^ 

15 CTTTCITTGTTCTGAACCrGGTGCTCATTGGCATCT 

TTCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATG 
GAGTCATCTGTGTTTTCTATATCCCTTCAGT^ 

CAAATACCAGGTTACATTCACATTCTTG1TGCCAATCTCTATTTGATT 
CAACCCCATCATTTATGGCKjTGAGGACCAAACAGATTCGAGAG^ 
20 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSnNTSYVEITTFFLVGMPGLEYAHW 
AMSDLGI^LSSLPTVLSHTJFNAPEISSNACFAQ 
25 ILTTVRVAQIGIVFSFKSMLLVII'FPFTLR^ 

GFFGALCLMVDFn-IAVSYTLnXTVLGIASKKEQLKALNTCV 
HVSPLINVLMANVLLLWPLTNPIWCVKTKQIRVRWAKLCQm (SEQ ID NO: 115) 

ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGGGATGCCAG 
30 GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCT 

CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCT^ 

ACTATTTTCTTTCCATGTTGGCTATGTCAGACTrGGGTT^ 

GTGTTAAGCATCTTCCTGTTCAATGCTC 

ATTCTTCATTCATGGATTCTCAGTACT 
35 GATTCCTAGCCATCCACAACCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTG^ 

CCAAATAGGGATAGTATTCTCCmAAGAGCATGCTCCTGGTTCrTCC 

TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCT^ 

TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTA 

CTCTGCCrrATGGTAGACTTTATTCTCATTGCTGTGTCTTACACCCTG 
40 ACTGGGAATTGCATCCAAAAAGGAGCAGCrTAAGGCrCTCAATACTTG 

TGTGCAGTGATCATCTTCnACCTGCCCATCATCAACCT 

GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTAC 

CGAACCCAATTGTTTATTGTGTA^ 

GTGTCAACGGAAGATTTAA (SEQ ID NO: 1 16) 

45 

AOLFR64 sequences: 

MTILLNSSLQRATFFLTGFQGI^GLHGWISffFCFIYLTVII^ 
MIAVTDLGLCIiSTLPTVLGIFWFDTREIGff^ 
HDSTVLTPACTVKMGI^SVLRSALUI^ 
50 HIYGLFWACTVGVDSmFLSYAL^ 

HRFGEHLPRVVHLFMSYVYLLVPPIivlNPOT (SEQ ID 

NO: 117) 



ATGACAATTCTTCTTAATAGCAGCCTCCAAAGAGCCACTrTCT^ 
55 GTCTAGAAGGTCTCCATGGCTGGATCTCTATT(XCTrCTGCTTCATCT 

TTGGGGAACCTCACCATTCTCCACGTCATTTGTACTGATGCCACTCTCCATGGACCCATGT 
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ACTATTTCITGGGCATGCrAGCTGTCACAG 

GTGCTGGGCATTTTCTGGTTTGATACCAGAGAGATTGGCATCCCTGCCT 
TCTTCTTCATCCACACCITC^ 

CGCTCCGTGGCCGTCTGCAACCCACTGCATGACTCCACCGTCCTGACACCT 
5 TCAAGATGGGGCTAAGCTCAGTGCTTAGAAGTGCTCTCCTCATCCT 
CTGAAGCGCTTCCAATACTGCCACTCCCATGTGCTGGCTCATGCTTA 
GATCATGAAGCTGGCCTGCTCTAGCATCATTGTC 
GCCTGCACCGTGGGTGTGGACTCCCTGCT^ 
CGTGCTCAGCATTGCCTCCCACCAGGA 
10 ATCTGTGCTGTACTGCTCTrCTACATCCCCATGATTGGCITGTCT 

TGAACATCTGCCCCGCGTTGTACACCTCnTCATGTCCTATGTGTATCrGCTGGTACCACCCC 
TTATGAACCCCATCATCTACAGCATCAAGACCAAGCAAATTCGCCAGCGCATCATTAAGAA 
GTTTCAGTTTATAAAGTCACTTAGGTGTTTTTGGAAGGATTAA (SEQ ID NO: 118) 



1 5 AOLFR65 sequences: 

MAGRMSTSNHTQFHPSSFLLLGIPG 

YYFLAMLDSmLGLSTATIPKMLGIFWFrmCEISFGGCLSHM 
AI(^1J^YTMILTSKIISLIAGIAVLRSLYMVWLVI^ 
IKVMRFGLGN1SLLLII)VIL^ 
20 THRPGHNff QYmmANLYVVWPALOT (SEQ ID NO: 1 19) 

ATGGCAGGAAGAATGTCTACGTCTAATCACACCCAGTTCCATCCTTOT 

GGGTATCCCAGGGCTAGAAGATGTGCACATTTGGATT^ 

CnTGTTGCACTCCTGGGAAACACTGCTCTCTTGTTTGTGATCCA 
25 ATGAGCCTATGTACTACTTCCTGG(XATGTTGGATTC 

CACCATCCCCAAAATGTTGGGCATCTTCTGGTTCAATACCAAAGAAATATCT 

TGCCTITCTCACATGTTCTTCATCCATTTCITCACTGCTA 

CATGGCCTTTGACCGCTACATTGCCATTTGCAAACCTCTTCGGTA 

GCAAAATCATCAGCCTCATTGCAGGCAT^^ 
30 ACTGGTGTTTCTCCTTCTGAGGCTGCCCTTCTGTGGGCATCGTATCATCCCT 

GTGAGCACATGGGCATTGCCCGTCTGGCCTC 

CCTTGGCAACATATCTCTOT 

TCCTGTATGCTGTCTTCTGCCTGCCCTCCTGGGAAGCrCGACT 
GGTTCTCATATTGGTGTTATCrrAGCCTTTTTTACAC^^ 
35 TCGTTTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTC^ 

TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 
TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 



AOLFR66 sequences: 
40 MSFLNGTSLTPASFILNGIPGIJiDVHLWK 
ALLSFTOVIMCTSTLPNTim^ 
CFPLRYATILTNSVIAKAGFLTFLRGVMLVPSTFLT^ 
VRVNAIYGLIVALUGGFDILCITISYTM^ 

TFFTHHFGGHTIPIJnHnMANLYIiMP^ (SEQ 
45 ID NO: 121) 



ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCTTCATTCATCCT 

GTTTGGAAGATGTGCATTTGTGGATCTCCTTCCCACTGTGTACCATGTACAGC^ 

ACAGGGAACTTCGGCCTTATGTACXn'GATCTACrGTGATGAG^ 

50 ATGTCTTCCTTGCCCTTCTTTCCTTCACAGATGTC 

ACTCTCITCATATTGTGGTTTAATCTCAAGGAGATTGATT^ 
GTTCITTGTGCACACCrTCACAGGGATGGAGTCTGGGGTGCT 
CACTGTGTGGCCATCTGCTTCCCTCTGCGTTATGCCACCATCCTCACTAATTCA 
TAAAGCTGGGTTCCTCACTTTTCTTAGGGGTGTGATGCTrGTTA^ 

55 CCAAGCGCCTTCCATACTGCA^ 

TGTGGCGAAGATATCTTGTGGTAATGTCAGGGTTAACGCXIATCTATGGT^ 
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CTGCTGATTGGGGGCTTTGATATCCTGTGCATTACAATCTCCTACACT 

AGTTGTGAGTCTATCATCAGCAGATGCTCGACAG 

TTCTGTGCCATAGTCCTCACCTATGTTCCAGCCITCITr 

GGGACACACCATTCCTCTACACATACATATTATTATGGCTAATCTCTACCTACTAATGCCT 
5 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCTTTCTTAAGGGAAAGGACAATTCTCATAACTTTTAA (SEQ ID NO: 122) 



AOLFR67 sequences: 

MSGDNSSSLTPGFFILNGWGIJEATHIWISLPFCFMYIU 
1 0 IXSFTDVTLCTTMWNMLOT 

CYPIJIYATILTOTVIAKAGIAT^ 
FKVNAIYGLMV^ 
FITFTHRFVGHNIPNHIHIIVA^ 
(SEQ ID NO: 123) 

15 

ATGTCTGGGGACAACAGCTCCAGCCT^ 

GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCTGCTTTATGTACATCATTGCTGTC 
GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 
ACTACnTCCTGGCCCTGCTCTCCTrCACTGATGTCACXrr^ 

20 atgctgtgcatattctggttcaacctcaaggagattgactttaacgcctgcctggcccaga 
tgttttttgtccatatgctgacagggatggagtctggggtgctcatgctcatggccctgga 
ccgctatgtggccatctgctaccccttacgctatgccaccatccttaccaaccctgtcatcg 
ccaaggctggtcttgccaccttcttgaggaatgtgatgctcatcatcccattcactctcctc 
acx:aagcgcctgccctattgccgggggaacitcatcccccacacct^ 

25 ctgtggccaaggtatcctgtggcaatttcaaggtcaatgctatttatggtct^ 
tctcctgattggtgtgtttgatatctgctgtatctctgtatcttacact 
ctgttatgagcctgtcatcagcagatgctcgtcacaaagccttcagcacctgc^ca 
catgtgttccattgtgatcacctatgttgctgcttttttcactt^ 
aggacacaatatcccaaaccacatacacatcatcgtggccaacctttatctgctactgcct 

30 c ctacca tgaacccaattgtttatggagtcaagaccaagcagattcaggaaggtgtaatta 
aatttttactrggagacaaggttagttttacctatgacaaatga (seq id no: 124) 



AOLFR68 sequences: 

MTTHRNDTLSTEASDFLLNCFVRSPSWQHW 
35 YYLI^II^LLDIVLCLTVIPKV^^ . 
VAICHPLRYPSIITDHFVVKAAMFILTRNVlMri^ 
DDVTINHLYQFAGGWTLLGSDLILIFLSYTFILRAVLRLKAEGA 

LVFVLTHVAKKKVSPDWV^ (SEQ ID 

NO: 125) 

40 

ATGAGAACAC^CCGAAATGACACCCTCTCGACTGAAG 

TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCCCCTCAGCCTCCITITCCT 
GCCGTAGGGGCCAACACCACCCTCCTGATGACCATCrGGCTGGAGGCCTCTCTGCACCAGC 
CCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCTGGAGATCGTGCTCTGCCT 
45 CCCAAGGTCCTGACCATCTTCTGGTTTGACCTCAGGCCCATCAGCITCCCT 
CEAGATGTACATCATGAATTGTTTCXT^ 

TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGCTTATGACTCTGCCCATCCCC 
ATCCmCAGCACAACTCCGTTATTGTGGAAGAAATGTCATTGAGAACTGCA 
50 ATATGTCTGTTTCCAGACHCTCCT^ 

GGAGGCTGGACTCTGCTAGGATCTGACCTCATCCTTATCTrCCT 

GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACTrCATGCTCATCCTCTTCTTCAGCACCATCCTTCTGG 

GGCTAAGAAGAAAGTCTCCCCTGATGTGCCAGTCTTGCTCAATGTTCTCCACCATGTCATT 
55 CCTGCAGCCCTTAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGCAGGGAA 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ID NO: 126) 
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AOLFR69 sequences: 

MSYSIYKJSTVNIPLSHGVVHSFCHNMNCNFMffl 
TIFFFLFIAIYLFTLMGNLGLILVVII^ 
5 KVISFLGCVAQVFLACSFGTTECFLLAAMAYDRYVAIYNPLLYSVSM^ 
I^TIHWATFSI^FCGANEIRRWCDIPPIJL^ 
LAIHCMYSAEGRRKWSTCGAHLTGVSOT 
IYSIiWKDVKDSMKXMFGIO^^ (SEQ ID NO: 127) 



10 ATGTCGTAC^GTATATACAAGAGCACAGTTAACAT(XCCTTGAGTCATGGTGTTGTTCATT 
CTTTTTGTCATAATATGAACTGTAACTTTATGCATATCTTO 
. ATGAAGAATGTCACTGAAGTTACCTTATTTG 
TGCAGACTATCTTCTTCTrCCTGTTTCT 

GGACTGATTTTAGTGGTCATTAGGGATTCCCAGCTCCACAAACCCATGTACTA 
1 5 GTATGTTGTCTTCTGTGGATGCCTGCTATTCCTCAGTTATTACCCC 

TTTACGACAAAGAATAAAGTCATTTCATTCCITGGATGTGTAGCACAG 

GTAGTITTGGAACCACAGAATGCmCTOT 

CATCTACAACCCTCTCCTGTATTCAGTC 

AATGCTTCCTATGTTGCTGGCATTTTACATGCTACTATACATACA 
20 ATCCTTCTGTGGAGCCAATGAAATTAGGCGTGTCTTTTGTGA 

TTTCTTATTCTGACACTCACACAAACCAGCTTCTACTCTTCT 

CTGGTCACTATCCTGATTGTTCTGATCTCCTATGGTTTGATTCT 

GTATTCTGCTGAAGGGAGGAGAAAAGTCTTCTCCACATGTGGAGCTCACCTAACT 

GTCAATTTATTATGGGACAATCCTCTTCAT 
25 GACCATGACATGATAGTGTCAATATTTTACACCATTGTGATTOXnTGCTG 

CTACAGTTTGAGGAACAAAGATGTAAAAGACTCAATGAAAAAAATGTTTGG 

GGTTATCAATAAAGTATATTTTCATACTAAAAAATAA (SEQ ID NO: 128) 



AOLFR70 sequences: 
30 MDSTFTGYNLYNLQVKTEMDKI^ 
YLFTLIGNLGLWLVTEDSWIii^ 
TQMLIJVTFGTTECFIXAAMATO 
TFSLSFCGSNEDUIVFCDMPPLIAISCSDTH^ 

KGRQKAFSTCGSHLTGVTTraGmVSYMRPSSSYASDHDnVSffYTIW 
35 KAVKKMLKLVYK (SEQ ID NO: 129) 



ATGGACTCX^ACTTTCACAGGCTATAACCTrc 
AGTTGTCATCAGGTTTGGATATATACAGGAATC^ 
TGTTTATATTGACAGGCTrCACAGATGATTTTGAGCTGCAAGTCTTCCT 
• 40 TTTGCAATCTATCTCT^ 

ATTCCTGGCTCCACAACCCCATGTATTATTTTCTTAGTGTTTTATC^ 
TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGCA^ 
CATTTATCGGATGTGCAACACAGATGCTTCT^ 

CTCTTGGCTGCAATGGCrTATGATCACTATGTAGCCATCTACAACCCTCT 
45 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTT(XTACGTTGCT 

ATGCTACTATACATATAGTGGCTACATTTAGCCT 

GCATGTCTITrGTGATATGCCTCCTCTCCTTGCTATTTOT 

AGCTTCTACTCTrCTACTTTGTGGGTTCTATTGAG 

TCCTGTGATTTC^TTCTGTTGTCCATTCTGAAGATGCATrCTGCT 
50 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGA^ 

AGTTATATGAGACCAAGTTCCAGCTATGCTrCAGACCATGACATCATAGTGTCAATATTTT 

ACACAATTGTGATTCCCAAGTTGAA^ 

AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 
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AOLFR71 sequences: 

MGRRNNTNWDFILTGLSDSEEVQM^ 

ISFTOI£YST\^KTIj\1^LTSN^ 

pvimskri£x;alvtgpyvis™ 

5 MEflIAGSTIMVSLmSASYVSIL£^ 

SYSIXjRDQVASVFYTIVIPMLNPL^ (SEQ 3D NO: 131) 

ATGGGTAGAAGAAATAACACAAATGTGCCTGACITCATCCITAC^ 

AAGAGGTCCAGATGGCCCTCTTTATACTATTTCTCCTGATATACCT 
10 AATGTGGGGATGATATTGATAATCCGCCTC^ 

TCCITACTCAC1TGTCATTTATTGACCTCAGTTACTCAACT 

GCGAACITACTGACTTCCAACTATATTTC 

TGTCTTCTTGGGAGCTGCTGAATGTTTTCTTCTCT 

CTATCTGCAGTCCTCTACGTTACCCAGTTATTATGTCCAAAAGGCT 
1 5 ACTGGGCCCTATGTGATTAGCTTTATCAACTCCTTTGTCAATGTGGm 

TGCATTTCTGCGACTCAAATGTAGTTCGTCACTTTTTCT^ 

CTGTCCTGCATGGACACATACGACATTGAAATCATGATACAC^TTTTAGCT 

TGATGGTGTCCCTTATCACAATAT^ 

ATTAATTCCACITCAGGAAAGCAGAAAGC^^ 
20 TCACCATCITITATGGAACTATGATTTTTACITATT^ 

GGAAGGGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATTCCCATGCT 

TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCTCATTAGAGTCATGCAGAGAAGACA 

GGACTCCAGGTAA (SEQ ID NO: 132) 

25 AOLFR72 sequences: 

MAPENFTRVTEFILTGVSSCPELQIP 
ALimGNSTVUPKMLINFLVKKKTTSFYECATQm 
YMVWSRRIXLLLVSLTYLYGFSTA^ 
TVVHSAATNWGSLIIVLVSYFNIVI^^ 
30 RSNHSLDTDDKMASVFYTLVIPMLOT (SEQ ID NO: 

133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTTACAGGTGTCT 

CAGAGCTCCAGATTCCCCTCnTCCTGGTCmCrGGTGCTCTATG^ 
35 GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCT 

TCCTGCA ACAT CTGGCTCTCATTAATCTTGGTAACTCTACT 

ATTAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATG 

GGTTCrrGTTCTITATTGTATCGGAGGTAATCATGCTGGCTTTGA 

GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCT 
40 GGTCTCCCTCACATACCTCTATGGCTTTTCTACAGCTAT^ 

CTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACT 

GCATTATCITGCTCTGATACTTACTT^ 

ATGTGGTTGGTTCCTTGATTATAGTTCTAGTATCT^ 

AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCTTTTCTACCT 
45 CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCX^ 

ATTGGATACTGATGATAAGATGGCTrCrGTGTTTTACACGTTGGTAATTCCT 

CCCTTGATCTAC^GCCrGAGGAATAAGGATGTGAAGACTGCT 

AATCTGTGCTATTCCTTTAAAACAATGTAA (SEQ ID NO: 134) 

50 AOLFR73 sequences: 

MNHVVKHNHTAVTKVTEF 
MYFFIJIHLSITDLGYSTVIAPKMLVNF 
AICKPIXYVIIMAEKVLWVLVr^YLYSTF^ 
NELEIiEJFSGCNLIJ?SI£rV^^ 
55 QPKSSmTjUDKMASVFYTLIJPMLOTL^ (SEQ ID NO: 135) 
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ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTGAATTTATTCTCA 
TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACTGTTTGGACTCTTCC^^ 
TCTGGTCACAGTGATAGGCAATCTGGGCATGGTTATCTTGACCTACTTGGACTCCAAGCT 
CACACCCCCATGTACTmTCCTTAGACATTTGTCAATCACT^ 
5 CATTGCCCCGAAGATGTTAGTAAACTTCAT^ 

TATGCCACTCAGCTAGCATTCTTTGAGATTTTCATCATCTCTGAGCT 
AATGGCCTATGATCGCTACGTAGCCATCTGTAAACCT 
GAGAAAGTACTTTGGGTGCTGGTAATTGTTC^ 
TCTCACAATTAAGTTATTTAAACTGTCCITCTGTGGCT 
1 0 GTGACTGTATCCCTCTGATGTCCATACTCTC 

TTTGATCTTCTCAGGCTGTAATTTGCTCTrcrCCCTCT 

TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCTTCT^ 
TGTAGCTCTCATCTGACAGTGGTGATCATGTTCTATGGGACATTGTTATTTATTT 
ACCCAAGTCCAGTCATACTTTGGCTATTGATAAAATGGCCTCAGTGTTTTATACC 
15 ATTCCTATGCTGAATCCGTTGATCTACAGCCTAAGGAACAAAGAAGTAAAAGATGCTCTAA 
AGAGAACTTTAACCAATCGATTCAAAATTCCCAITTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 
MEQHNLTTVNEFILTGITDLA^ 
20 lAFMDLGYSTTVGPKMLVNFVVDKNnS 
LYTVMSRRVCQVLVAIPYLYCm 
ILIFAAIDUSSLLJVIXSYLLILVAIIJ^MNSAGRQ 

SEDTDKVASIFYTLVPMLNPLIYSLRNKDVKYALRRTWN^ (SEQ ID NO: 137) 

25 ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCrTACGGGAATCACAGATATC 
GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCT^ 
GCAATTTGGGCATGATTGTCCTCA^ 

TTTTCTCAGACATCTGGCTTTCATGGATCTTGGTTATTCAACAACT 
TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCITATTATTT^ 

30 TTrCTfTClTGTGTTCATTGGTAGTG 

ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 
GCTGGTAGCAATCCCTTACCTCrATTGCACATTCATTTCrOT 
TTACTTTATCCITCTGTGGCrACAACGTCATTAGTCATTTCT 
TTACCTITGCTTTGTTCAAATACACATGAAATTGAATTGATAATTCT 

35 TGATTTGATTTCATCTCTTCTC 

CAGGATGAATTCTGCTGGCAGACAAAAGGCITITrCTACCT 

GTCATAGTGTTCTATGGGACTTTGCTITTCATGTACGTGCAGCCCAAGT 

TGACACTGATAAAGTGGCTTCX^TATTTTACACCCT 

TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAATAACTrATG 
40 TAATATTTTTGTTTAA (SEQ ID NO: 138) 



AOLFR75 sequences: 

MEGKNQTNISEFLLLGFSSWQQQQVLLFALFL(XYLTGLFGNLLILLAIGSDHC^ 
NI£LVDKIJ>SATVP^^ 
45 CHPUTTSTIMALRLCASLVAA^ 
TSU*QI£VIATVGIJFVVPSV^ 
GVYMSPI^NHSTEKDSAASVnMWAP^^ 
GGRGGWIMRSGDRDHPG (SEQ ID NO: 139) 

50 ATGGAAGGGAAAAATCAAACCAATATCTCTGAATTTCTCCTCCT 
AACAACAGCAGGTGCTACTCTTTGCACTTTTCCTGTGTCT 
AACTTACTCATCTTGCTGGCC^TTGGCTCGGATCACTGCOT 
CCTrGCCAATCTGTCCTTGGTAGACCTCTGCCTTCX^CT 

TGAACATCCAAACCCAAACCCAAACCATCTCCTATCCCGGCTGCCTGGCTCAGATGTATTT 
55 CTGTATGATGTTTGCCAATATGGACAATTTTCITCTCACAG 

GTGGCCATCTGTCACCCTTTACATTACTCCACCATTATGGCXCTGCGCCTCTGTC 
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GGTAGCTGCACCTTGGGTCATC 

ATCTGCACTTCTGCrCTGATAATGTTATCCACCATTTCTTCT 
CCTCTGTCCTGTTCCGACACCAGTCITAATCAGTTGAGTGTTCTGGCT^ 
TCTITGTGGTACCITCAGTGTGTATCCTGGTATCCTATATCCTCATTGT^ 
5 AAAGTCCCTTCTGCCCAAGGAAAACTCAAGGCirrCTCT 

GGTCATTCTTTTCTATGGAGCAAACACAGGGGTCTATATGAG<XC 

ACTGAAAAAGACTCAGCCGCATCAGTCATTTTTATGGTTGTAGCACCTG 

TCATTTACAGTTTAAGAAACAATGAACTGAAGGGGACITT 

CGGGCGCGGTGGCT(^CGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCA 
10 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 



AOLFR76 sequences: 
MENNTEVSEHLLGLTNAPEL^ 

GIGYSSAVTPKVLTGLLIEDKAISYSACAAQMFFCAWAT^ 
1 5 TTTMTTRVCAClJtf GC 

VLISSFNVFFALLVTLISYLFI^ 

DTDKIASVFYTlVfflPMI^PIVYTIJ^ (SEQ ID NO: 141) 



ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCTTGGTCTAACCAATGCCCCAGAA 
20 CTACAGGTTCCCCTCITrATCATGTTTACCCTCATCTACCTCATCACTCT 

GGGGATGATCATATTAATCCTGCTGGACTCT^ 

GTAACCTGTCTCTTGCAGGCATTGGT^^ 

GTKjCTTATAGAAGACAAAGCCATCTCCTACAGTGCCTGTGCT 

GCAGTCITrGCCACTGTGGAAAATTACCTCTTGTCCTCAATGGCCT 
25 CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCTTGTCTGGC 

TATAGGCTGTTATGTCATTGGTTTTCTGAATGCITCT 

TCTCITrCTGCATGTCCAATGTGATTCATCACTITITCT 

CTGACCTGCTCTGAGAAACACATTAGTGAGTTGATTCTTGTTOT 

CTTTTTTGCACTTCTTGTTACCTTGATTTCCTATCT^ 
30 GCACACAGGTAAGGGATACCAGAAGCCTTTATCTACCTGTGGTTCTCACCTCATTGCCATT 

TTCTTATTTTATATAACTGTCATCATCATGTACATACGACCAAGTTCCAGTCA 

CACAGACAAAATTGCATCTGTGTTCTACACTATGATCATCCCCATGCTCAGTCCTATAGT^ 

ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 

ATTCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 

35 

AOLFR77 sequences: 

MGDWQSVASDFILVGIJSHSGSRQIJ1PSLVAVMFVIGLLGOT 
QLSLFDIGCPMVTIPKMASDF^ 
QPLQYPVLMRRQVCLLMMGSSWW^ 
40 DTCAYEMALSTSGVULMLPLSLIATSYGHVLQAVLSMRSEEAM^ 
AVFMYMWCAYHSPQQDNWSIJ^SLVTPTLNPLIYS 
(SEQ ID NO: 143) 

ATGGGGGATGTGAATCAGTCGGTGGCCT^ 

45 CAGGATCACGO:AGCTCCTCrTCTCCCTGGTGGCTGTCATGTTr 
AACACCGTTCTTCTCTTCTTGATCCGTGTG^ 
GCTCAGCCAGCTCTCCCTGTTTGACATTGGCTGTCCCAT 
TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCTATGGAGGTGGTGCAGCT 
TCCTCACACTGATGGGTGTGGCTG^ 

50 TGTTGCTGTGTGCCAGCX^CCTGCAGTATCCTGTACITATGAGACGCCAGGTATGT 

ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 
TGCATTTTCCCTACTGTGCCTCCCGTATTGTGGATCACITCTrCTGT 
CTGAAGCTCTCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCT 
TGATCCTAATGCTCCCTCTTrCCCTCATCGCCACCTCCTACGGCCACGTGTr 

55 CTAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCTGTCACCACCTGCTCCTCGCACATC^ 
CGGTAGTGGGGCTCTTITATGGTGCCGCCGTGTTCATGTACATGGTGCCTTGCG(XTACCA 



-115- 



WO 01/68805 



PCT/US01/07771 



CAGTCCACAGCAGGATAACGTGGTTTCCCTCTTCTATAGCCTrGTCACCCCTACACTCAAC . 
CCCCTTATCTACAGTCTGAGGAATCCGGAGGTGTGGATGGCTTTGGTCAAAGTGCTTAGCA 
GAGCTGGACTCAGGCAAATGTGCTGA (SEQ ID NO: 144) 



S AOLFR78 sequences: 

MSPDGNHSSDPTEFVIAGIJNmSARVELFSVFIX\^ 
FIXJNISCLEILLTSVnPKMLSNFI^^^ 
PIJIYPLIMSGAVCFRVAIACWVGGLW^ 
TNTKKIJBETDFVIASLVIVSSLLrrAVSYGLr^ 
10 FLYVRPSQSGSVDWWAVTVITTFVITLLNPFIYALRNEQVKEALKD 

KCLSEKAVK (SEQ ID NO: 145) 

ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 
AATCTCAACAGCGCAAGAGTGGAATTATTTTCTGTGTTTCnTCTTGTCTATCTCCTGAATCT 

15 GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGGCTGATACTCGACTACAGACCCCTAT 
GTACTTCTTTCTGGGTAACCTGTCCTGCCTAGAGATACTGCTCACTTCTGTCATCATTCCAA 
AGATGGTGAGCAATTTCCTCTCAAGGCAACACACTATTTCCTTTGCTGCATGTATCACCCA 
ATTCTATTTCTACTTCTITCTCGGGGCCTCCGAGTTCTrACrGTTGGCTGTCATGTCTGCGG 
ATCGCTACCTGGCCATCTGTCATCCTCTGCGCTACCCCTTGCTCATGAGTGGGGCTGTGTG 

20 CTITCGTGTGGCCTTGGCCrGCTGGGTGGGGGGACTCGTCCCTGTGCTTGGTCCCACAGTG 
GCTGTGGCCTrGCTTCCTTTCTGTAAGCAGGGTGCTGTGGTACAGCACTTCTTCTGCGACA 
GTGGCCCACTGCTCCGCCTGGCITGCACCAACACCAAGAAGCTGGAGGAGACTGACTTTGT 
CCTGGCCTCCCTCGTCATTGTATCTTCCTTGCTGATCACTGCTGTGTCCTACGGCCTCATTG 
TGCTGGCAGTCCTGAGCATCCCCTCTGCTTCAGGCCGTCAGAAGGCCTTCTCTACCTGTAC 

25 CTCCCACTTGATAGTGGTGACCCTCTTCTATGGAAGTGCCATTTTTCTCTATGTGCGGCCAT 
CGCAGAGTGGTTCTGTGGACACTAACTGK3GCAGTGACAGTAATAACGACATTTGTGACAC 
CACTGTTGAATCCATTCATCTATGCCTTACGTAATGAGCAAGTCAAGGAAGCTTTGAAGGA 
CATGTTTAGGAAGGTAGTGGCAGGCGTrTTAGGGAATCTTTTACTTGATAAATGTCTCAGT 

GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 

30 

AOLFR79 sequences: 

MTPGEIALASGNHTPVTKFItt^GFSNYPDLQELLFG 
NTiTFLNVI^FLDICYSSVVITKLLVNFLVSDKSrSFEGCWQLAFFVV^ 
FIAICQPUIYGSIMTRGTCLQLVAVSyAFGGANSMQTGNWAIJ'FCGPNQLTHYYCDIPPLLH 
35 IACANTATARVVLYWSALVTIXPAAVILTSYCLVLVAIGRMF^VAGREKDI^TCASHFLAIAI 
FYGTVVFIYVQPHGSTNNTNGQWSVFYTIIIPMLNPFIYSLRNOVKG 
(SEQ K) NO: 147) 

ATGACACCTGGAGAACTAGCCCTTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
40 TGCAGGGATTCTCCAATTATCCAGACCTCCAGGAGCTTCTCTTCGGAGCCATCCTGCTCAT 
CTATGCCATAACAGTGGTGGGCAACTTGGGAATGATGGCACTCATCTTCACAGACTCCCAT 
CTCCAAAGCCCAATGTATTTCTTCCTCAATGTCCTCTCGTTTCTrGATATTTGTTACT 
GTGGTCACACCTAAGCTCTTGGTCAACTrCCTGGTCTCTGACAAGTCCATCTCTTTTGAGG 
GCIGTGTGGTCCAGCTCGCCTTCTTTGTAGTGCATGTGACAGCTGAGAGCTTCCTGCTGGC 
45 CTCCATGGCCTATGACCGCTTCCTAGCCATCTGTCAACCCCTCCATTATGGTTCTATCATGA 
CCAGGGGGACCTGTCTCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACrCCGC 
TATCCAGACTGGAAATGTCTrTGCCCTGCCTTTCTGTGGGCCCAACCAGCTAACACACTAC 
TACTGTGACATACCACCCCTTCTCCACCTGGCTTGTGCCAACACAGCCACAGCAAGAGTGG 
TCCrCTATGTCTTTTCTGCTCTGGTCACCCTTCTGCCTGCTGCAGTCATTCTCACCT 
50 GCTTGGTCTTGGTGGCCATTGGGAGGATGCGCTCAGTAGCAGGGAGGGAGAAGGACCTCT 
CCACTTGTGCCTCCCACTITCTGGCCATTGCCATTTTCrATGGCACTGTGGTTTTCACCTAT 
GTTCAGCCCCATGGATCTACTAACAATACCAATGGCCAAGTAGTGTCCGTCTTCTACACCA 
TCATAATTCCCATGCTCAATCCCTTCATCTATAGCCTCCGCAACAAGGAGGTGAAGGGCGC 
TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

55 
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ATfiGAAGGAATAAATAAAACTGCAAAGATGCAGTTTTTCTTTCGTCCATT^ 

10 A^ATG^TACAA^GCAGTCATTGTTCAGATCAATCATTCCCTCCACACCC 
TCCTG^CTAATCTGGCAGTTCTAGAAATCTTCTATAC^ 



15 A< 



TTTTCTTTGTCITCTTGGGTGGGGCTGATTGTGTCCT 

— - - ■ ^^^^^ 

•CTTGGTGCTGGGGrrCCrGTTGTCACTGCCACTCACCATTTTAATC 
n , UA1C1 ^, n i i^xGCCACAATGATGAGATCTACCACTTCTACTGTGACATGCCTGCAGr 



on tt a nTfifiTrrTCC^GCAGT ATGGCTGCACCAGCTTTAT ATACTTGTCCCCCAGTTCCA^ IA 

AAATTCTAG (SEQ ID NO: 150) 
25 AOLFR81 sequences: 

IYTLRNKEVKAALRKLFPFFRN (SEQ ID NO: 151) 

ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCra^ 
„ ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCTGCAGGGCTTITCGGAGCACCCAG^T 

aSgStcSotSca^g^ 

^AfSaCTACTAT^^ 
^A^CT^ 

CATCTATACTTTGAGAAACAAGGAGGTCAAAGCAGCCCTCAGGAAGCTrTrCCCTTTCTTC 
50 AGAAATTAA (SEQ ID NO: 152) 

AOLFR82 sequences: 



55 



SQWWGVLMAVAVA'GSCVHSLVQIFLALSLPFCGPNVTN^ 
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VSNSGAICAVSYVMLIFSYVIFI^ 

MDKMUVFm^GTSFLNPVIYTLKISm (SEQ ID NO: 153) 

ATGCAACTGAATAATAATGTGACTGAGTTCATTCT^ 
5 GGAAGAAAATAGTGTTTGTTATTTTTTTGCGT 
GCTAATCATTATTAGTGTCAA 
TrCTACTTATCTTTATCTGATACTTGCCTCTCTAOT 
TGCCCTTTTGAAGAAGACAACTA^ 

CATGTCTTTGGCTGCCTGGAGATCTTCATCCTCATCCTCACGG 
10 CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTGGGTCTC 
GCTGTGGCCTGGGTGGGATCCTGTGT^ 
GCCATTCTGTGGCCCCAATGTGATCAATC^ 

CAAGCCTGTTCAGAAACCTATGTGGTTAACCTACTCCTGGTTTCCAATAGTC 
GTGCAGTGAGTTATGTCATGCTAATATTCTCCTATGTCATCTTCTTGCATTCT 
1 5 CACAGTGCTGAAGTGATAAAGAAAGCACTTTCCACATGTGTCTCCCACATCATTGTGGTCA 
TCTTGTTCITrGGACCTrGCATATTTATGTACACATGCCCT 
AAGATGATAGCTGTATTTTATACAGTTGGAACATC 

GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGCAAGAAATTGATCACAGA 
TGACAAAAGATAA (SEQ ID NO: 154) 

20 

AOLFR83 sequences: 

MGNWAAVTEFV1XGFSLSREVELLLLVLLLPTPLLTLLGNLLU 
SILDILFrSVISPKVIANItfSRDK^ 

TIMRPSVCIGTVWSWGGFLSVLFPmiSQLPFCGSMINHFFCT 
25 MLSSMVILCCIVLVAYSYT^ 

EINKIPLVI^SVVTPFLOTFIYTLRNDTVQGVI^ 
GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 



ATGGGTAACTGGACTGCAGCGGTGACTGAGTTTGTTCTGCTGGGGTTTTCCCTG 
30 AGGTGGAGCTGCTGCTCCTGGTGCTCCTGCTGCCCACGTTCCTGCTGACT 
CCTGCTCATCATCTCCACTGTGCTGTCCTGCTCCCGCCTCCACACCCCCA 
TGTGCAACCTCTCTATCCTG^ 

A ACTTAG GATCTAGGGATAAAACCATCTCCTTTGCCGGATGTATCACCCAGTGCT 
ACTTTTTCITGGGCACAGTTGAGTTCCTCCTGCTGACGGTCATGTCCT 
35 ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCrTCTGTCTG 
TTGTATTCTCrTGGGTGGGAGGCTTCCTGTCTGTGCTCm 
CTGCCCrTCTGTGGCT^ 

CCTGGCCTGTGCAGACACCACTGCCATCGAGCT 

ATCCTCTCCTGC^TAGTC^ 
40 CATTCCTTCTGCAAGTGGAAGGAAGAAGGCCTTTAATACCTG 

GTCATCATTCCTAGTGGCATCACrGTGTTTATCTATGTGACTCCCTCCCAGAAAGAATATCT 

GGAGATCAACAAGATCCCTTrGGTTCTGAGCAGTGTGGTGACTCCATTCCTCAACCCCm 

ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 

CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCT^ 
45 GACX3ACCAAGGAAGGGCTTGCTCTTCTCCACCATGTGTCTATTCTGTAAAGCT 

AG (SEQ ID NO: 156) 



AOLFR85 sequences: 

MGAKNNVTEFVLFGLFESRmQ 
50 SFADICYTSTTIPKML\DTFVEHKn^ 

TAIMDCRKCGLLAGASWIAGFLHSILQTLLTVQI^FCGPNEroNFFCT 
GIJWANSGMISLASFFnjISYVIILLNLRSQSSEDRR^ 

TTLAADKLlILFhm^PLLNP (SEQ ID NO: 157) 

55 ATGGGTGCCAAGAACAATGTGACTGAGTTTGTCT 

TGCAGCATACATGCTTTGTGGTATTCTTCCTCTITCATGTGCTCACT 
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CTGGTCATCATCACCATCAATGCTAGAAAGACCCTC 
GCCAGTTGTCITITGCTGACATATGTTATCCATCCACT^ 
ACITITGTGGAGC^TAAGATCATCrCCITCAAT 
CTTCTTTGGTGGCACTGAGATCITCCTCCTTACAGCCATGGCCTATGA 
5 ATCTGTAGGCCCCTGCACTACACAGCCATC^TGGATTGCCGGAAGTGTGGCCTGCT 
G GGCCr CCrGGTTAGCTGGCTTCCTGCATTCGATCCT 
CCHTTTTGTGGGCCCAATGAGATAGACA 
GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTC 
TTAGCATCCTTITITATCCTTATCATTTCCTATGTTATCATCTTACT 
10 GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACT^ 
TTGGTTCTCATGCCCCC^^ 
ACTTATCAT(XTCTITAACATTGTGATGCCAC 

GGAACAACGATGTGAAAAATGCCATGAGGAAGCTGTTTAGGGTCAAGAGGAGOTAGG^ 
AGAAGTGA (SEQ ED NO: 158) 

15 

AOLFR86 sequences: 
MQLVLLLMFLLWIGOTAPAF^ 
GNMLIVVmSSPTIASPVYFFLANI^Fro 
LGGVEIILLTVMAYDRYVAICKPIJINTTIK 
20 GPNVINHFACDLYPLIJEVACDny\^ 

KAl^TCGAHFIWAIJTVPCIFITVHPFSTLPm 
KLFTW(SEQIDNO:159) 



ATGCAATTAGTTCTATTACTTATGTTTCT^ 
25 CTCAGTGACCTTGGAATCTATGGACATACCACAAAATATCACAGAATTTTTCATGCTGGGG 
CTCTCACAGAACTCAGAGGTACAGAGAGTTCT 

TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCTCCAGCCCCACGCTGGOT 
CCCTGTGTATTTTTTCCTGGCCAA 

TCCTAAAC TCAT TGCTGACTCATTGTATGAGGGGAGAACCATCTCTTATGAGTGCTGCATG 
30 GCTCAGCTCmGGAGCTCATTTTTTGGGAGGTGTO 
CTTATGACCGCTATGTGGCC^ 

TCTCTGTGCCATGCTTGTAGGGGTGGCTTGGCTTGGGGGCITCCT 
CTCCTCCTGGTCCTTTGGTTGCCCITCTGTGGGCCCAATGTGATCAA 
CTTGTACCCTTTGCTGGAAGTTGCCT^ 
35 GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCCTCATGCTGGCTGCCT 

CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 

GCCCACTTCATTGTTGTTGCCTTGTTCTITGTGCCCTGTATATT^ 

TCTACTITACCTATAGACAAAAATATGGCATTAT 

TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATGCXATGAGAAAGCT 
40 TGGTAA (SEQ ID NO: 160) 



AOLFR87 sequences: 

MNNIAQI^IXiFIDLGIPSVLQKIILTKnLLFBCMYV 
IXGLTQNAEAQKIXFAVFTLIYFLTMVDNLUVVTOT 
45 KMIFDLLTEKKTISFSGCMTQLFVEHFFGGVEI^ 
LVAMAWVGGFLHALIQMLLIVWIJPFCGPNVro 
CMIJFSIIJTSYVLILCSQRKAI^TCAIOT^ 
D^LIYTLRNTEVKNAMKQLWSQIIWGN^ (SEQ ID NO: .161) 

50 ATGAATAACATAGCTCAACTTAGTCTTGG 

AGAAAATAATCCTGACCAAAATTATTTTATTGTTCAAAATGTATGTGTCAAAT^ 
TTGTGCTATTCACAGAAAAATCAATTATCCAAATACCAAACTGGATTTCGAGCAAGTGAAC 
AACATAACGGAATTCATCITGCTTGGCCTGACACAGAACGCAGAGGCACAGAAACT 
TTGCTGTGTTTACACTCATCTACTTTCTCACCATGGTAGACAACCr 

55 ATCACCACCAGCCCAGCC(n^ 

AGATGGCTGCTCCTCITCTACCATGGCCCCCAAAATGATATTTC 
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AAAACTATTTCCTTCAGTGGGTC^ 

TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACTGCTATGTGGCCATCTGCAAGCCCCT 
GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 
GGGGGATTTCTTCACGCTCTGATTCAAATGCTTTTAA 
5 CAATGTCATTGACCATTTCATCTGTGACCTTTTCCCTCTGCT 

CTCACGTCirrGGACTCTTTGTTGCCGCCAACAGTGGGCTGATGTC 
ATTCTTATTACCTCTTACGTCCTAAT 

CITCCATATCACTGTAGTCGTCCTATTCTTTGTTCCCTGTATATT 
TGATCACCTTCCCTATTGATAAAGCTGTGTCT^ 
10 AACCCTTTAATCTACACCCTCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCTCT 
AGCCAAATAATCTGGGGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 



AOLFR88 sequences: 

MWQKNQTSLADFILEGLFDDSLTHLFLFSLTMVWLIAVSGNTLm 
15 LSLMDIJVlHVSTniJC^ 

PIJIYAVLMNKKVGLMMAVMSWLGAS 
GDITVYETTVYISSILLLLPIFLISTSYVF1LQSVIQM 
YMRPRSQCTLLQNKVGSWYSnTPTLNSLIYTLRNKDVAKALRR^ 
RV (SEQ ID NO: 163) 

20 

ATGTGGCAGAAGAATCAGACCTCTCTC^ 

CCCITACCCACCITTTCCTrrrCTCOT 

AACACCCTCACCATTCTCCT^^ 

GCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAATCATCCTGAAGATGGCr 
25 ACCAACTACCTATCTGGCAAGAAATCTATCTCCITrGTGGGCTG 
TCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCT 

GTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAGGTGGGACTGATGA 
TGGCTGTCATGTCATGGTTGGGGGCATC^ 

GCACTTCCCTITCTGTGGGCCTCGGAAAGTCTACCACTTCTACTGTC 
30 TGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTACATCAGCAGCATTCT 
CCTCCTCCTCCCCATCITCCTGATTTCTACATCCTATGTCTTCATC 
GATGCGCTCATCTGGGAGCAAGAGAAATGCCirTGCCACTTGTGGCTCCCACCT 
GTTTCTCTTTGGTTTGGTGCCTGCATCTTCTCCT 

ATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCACATTGAATTCT 
35 ATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCTG 

GTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTGTAG (SEQ ID NO: 
164) 



AOLFR89 sequences: 

40 MUDPSISSHTLYLHSLFPQGI^ 

GNTLTE^LICIDPQLHTPI^YFLLSQI^UVIDLMHV^ 
CLGGAECFLIAVMSYDRYVAICHPLRYAVD^NKKVGD^ 
PFCGPRKVYHFYCEFPAVVKLVCGDITVYEITVYISSI^ 
RNAFATCGSHLTWSLWFGAOTSYMRPRSQC^ 

45 KAIJIRVLRRDVITQCIQRLQLWLPRV (SEQ ID NO: 165) 



ATGCTGGACCCCAGTATTTCCAGTCACACT^ 

GAGAAAGGGGACAATGTGGCAGAA GAATC A GACC TCTCTGGCAGACTT^ 
GCTCTTCGATGACTCCCTTACCCACCTTTTCCTT^ 
50 TGCGGTGAGTGGCAACACCX7TCAC(^TTCTCCT 
CCAATGTATTTCCTGCTCAGCCAGCTCTCCCT 

CCTGAAGATGGCTACCAACTACCTATCTGGCAAGAAATCTATCTCCTTT 
ACCX^GCACTTCCTCTATTTGTGTCTAGGTGGTGCTGAATGTm 
CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCAT 
55 GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTQ3CTAATT 
TGGCGATCTTG^TGCACrTCCCTrTCTGTGGGCCTCGGAAAGT 
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GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 
ATCAGCAGCATTCTCCTCCTCCTCCCCATCTTCCTGATTTCTACATCCTATGTCITCAT^ 
CAAAGTGTCATTCAGATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCT 
CCCACCTCACGGTGGTTTCTCTTTGGTTTGGTGCCTGCATCTTCTCCTACATGAGACCCAGG 
5 TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCA 
CATTGAATTCTCrGATTrATACTCTCCGGAATAAAGATGTAGCTAAGGCrCTGAGAAGAGT 
GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 

TAG (SEQ ID NO: 166) 



10 AOLFR90 sequences: 

MFSMTTEALNNFALGCTNLIMTMIPQIDLKQIFLC^^ 

VLIXJI^QNPNVQEIVFVWIJVmTVGGNMI^^ 

TPKMIVDSLYVTKTISFEGCMMQLFAEHFFAGVEVr^ 

CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHmOT^ 
1 5 FICIINFSLLLVSYAmLSLRTHSSEGRWKALSTCGSHIA^^ 

AIFWnj^LLNPLrYTFRNKEVKQAMRRIWNIU^MVVSDEKENIKL (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTTGTTAA 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTCCTAATTGCAGACTATA 

20 CATGATCCCTGTTGGAGCTTTCATCTTTTCCTTGGGAAACATGCAAAACCAAAGCTTTGTA 
ACTGAGTTTGTCCTCCTGGGACTTTCACAGAATCCAAATGTTCAGGAAATAGTATTTGTTG 
TATTTTTGTITGTCTACATTGCAACTGTTGGGGGCMCATGCTAATTGTAGTAACCATTCTC 
AGCAGCCCTGCTCTrCTGXjTGTCTCCTATGTACTTCTTCTTGGGCTTCCTGTCCTTCCTGGA 
TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 

25 ACCATCTCTTTTGAAGGCTGCATGATGCAGCTCTTTGCTGAACACTTCTTTGCTGGGGTGG 
AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 
TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 
GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTTTCCAGCTTCCCTTT^ 
TGTCATCAATCACrTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 

30 ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACTTCTCCTTG 
TTGCTTGTCTCCTATGCTGJCATCTTGCTCTCTCTGAGAACACACAGTTCTGAAGGGCGCTG 
GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCTTTGTCCCATGCA 
TATTTGTATATACACGACCTCCATCTGCTTTTTCCCTTGACAAAATGGCGGCAATATm 
ATCATCTTAAATCCCTTGCTCAATCCirrGATTTACACTTTCAGGAATAAGGAAGTAAAAC 

35 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 

AACTTTAA (SEQ ID NO: 168) 
AOLFR91 sequences: 

MGNWSTVTEITLIAFPALLEnaSLFVVLVVTYTLTATGNm 
40 DILYITVITPKLIACLLGEEKTlSFAGCMIQTYFYFFLGTVEFnJAVMSFDRYMAIC^^ 
NmSRACLLLVLGCWVGAFLSVLITTrv^VTRLPYCK 
SALVIIi>SLAFTTGSYVYnSTILRIPSTQGRQKAFSTCASH^ 

YDKVAAVLITVVTPLLNPFrV'SLPJ^EKVQEVLRETVNPJMTLIQRKT (SEQ E> NO: 169) 



45 ATGGGAAACTGGAGCACTGTGACTGAAATCACCCTAATTGCCTTCCCAGCTCTCCTGGAGA 
TTCGAATATCTCTCTTCGTGGTTCTTGTGGTAACT^ 

CACCATCATCTCCCTGATATGGATTGATCATCGCCTGCAAACTCCAATGTACTTCTTCCTCA 
GTAATTTGTCCTTTCTGGATATCTTATACACCACTGTCATTACCCCAAAGTTGTTGGCCTGC 
CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAAACATATTTCTACT 

50 TCTTTCTGGGGACGGTGGAGTTTATCCTCTTGGCGGTGATGTCCTTTGACCGCTACATGGC 
TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGCCTGCCTTCTGCTGGTT 
CrGGGATGCTGGGTGGGAGCCTTCCTGTCTGTGTTGTTTCCAACCATTGTAGTGACAAGGC 
TACCTTACTGTAGGAAAGAAATTAATCATTTCTTCTGTGACATTGCCCCTCTTCrTCAGGTG 
GCCTGTATAAATACTCACCTCATTGAGAAGATAAACrTTCTCCTCTCTGCCCTTGTCATCCT 

55 GAGCTCCCTGGCATTCACTACTGGGTCCTACGTGTACATAATTTCTACCATCCrGCGTATCC 
CCTCCACCCAGGGCCGTCAGAAAGCTTTTTCTACCTGTGCTTCTCACATC^CTGTT^ 
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ATTGCCCACGGGAGCAACATCTTTG 

ATGACAAGGTGGCCGCTGTCCTCATCACAGTGGTGACCCCTCTCCT^ 
CAGCTTGAGGAATGAGAAGGTACAGGAAGTGTTGAGAGAGACAGTGAACAGAATCATGAC 
CTTGATACAAAGGAAAACTTGA (SEQ ID NO; 170) 

5 

AOLFR92 sequences: 

mrngt\otefillgfpviqglqtpijiaifltmti^ 

iwytttvipkixgtfwar™ 

tskl(xqiai£swwgfitwcqt^ 

10 m\^GSLLFNMISYimSAIIJUPSATGHQKTFST^^ 

INKWSVD^mTPIXNPFIYTIRNK^ (SEQ ID NO: 171) 



ATGAGAAATGGCACAGTAATCACAGAATTCATCCTGCTAGGCTTTCCTGTTATCCAAGGCC 
TACAAACACCTCTCTTTATTGCAAT^ 
15 CTTATTATTGCCACTGTGTGGGCT 

TAACTTGTCTTTCTTAGAAATCTGGTA 

TTTGTAGTGGCAAGAACAGTAATCrGCATGTCCTGCTGCCTGCTGCAG 
TCTTCGTGGGCACCACCGAGTTCITC 

ATCTGCAATCCCCTTCACCACCCCACCATCATGACCAGCAAACTCTGCCTGCAGCT 
20 TGAGCTCCTGGGTGGTGGGCTTCACCATTGTCTITrGTCAGACGATGCTGCTCATCC^ 
GCCATTCTGTGGCAATAATGTTAT^^ 

GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCCTTGTGA 
TCCCAGGGTCACITCTCTTTAATATGATTTCITATAT 

ATTCCTTCAGCCACTGGCCACCAAAAGACTTTCTCTACCTGTGCCTCGCACCT 
25 CTCCCTGCTCTACGGGGCTGTTCTGTTCATGTACCTAAGACCCACAGC^^ 
AGATTAATAAGGTGGTGTCTGTGCTAAATACT^ 

TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTTAAGAAAGGCAATGACTTGCCCAAAG 
ACTGGTCATGCAAAGTAA (SEQ ID NO: 172) 



30 AOLFR93 sequences: 

MLMN^SSATEFYIXGI^GSEELHH 
SALEILVTTIIVPVM^WGLLLPGMQTTYI^ 
PLRYNHMNRHTCNFVVLVSWWGFIJQIWPVYV^ 
NTLFreFimMAVFVLFGSLIPTIVSNAYnSTr^ 
35 VKPKQTQAADYNWWSLMVSVVTPFI^ (SEQ ID 

NO: 173) 

ATGTTGATGAATTACTCTAGTGC^ 

ACTACATCATATCCTTTTTGCTATATTCTTCTTTTTCT 
40 CAGTCATCATCATGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTrCCTC 

GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 

GATTGCTGCTCCCTGGGATGCAGACAATATATTTGTCTGCCTGTGTTGTCCAGCT 

TACCTTGCTGTGGGGACAACAGAGTTCGCATTACTTGGAGCAATGGCTGTG^ 

TGGCTGTCTGTAACCCTCTGAGGTACAACAT(^TTATGAACAGACACACCTGCAACTTTCT 
45 GGTTCTTGTOTCATGGGTGTTTGGGTTTCTTTT^ 

AGCCTACTTACTGCAAATCAAATGTGGTGAACA^ 

CAAACTATCCTGCAATAATACTCTTTTCACGGAGTTTATCCT 

TTCTCTTTGGTTCTTTGATCCCTACAATTGTCTCCAACGCCT 

AAGATCCCGTCATCCTCTGGCXXjGAGGAAATCCTTCTCC^ 
50 TGTTGTGATTGGCTACGGCAGCTGCTTGTTTCTCTACGTGAAACrc 

GCTGATTACAATTGGGTAGTTTCCCTGATGGTTTCAGTAGTAACTC 

CATCITCACCCTC^GGAATGATAAAGTCATAGAGGCCCTTCGGGATGGGGTGAAACGCTGC 
TGTCAACTATTCAGGAATTAG (SEQ ID NO: 174) 
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AOLFR94 sequences: 
METWVNQSYTDGFFLLGIFSHST 
LSQI^LMDLMLVCTNVPKMAANI^ 
ISHPIIIYPIIMNQRVaXJITGSSWAFGim 
5 VDTSU^VIFACCVFMII^ 

AAMFIYLJRPRHYRAPSHDKYASIFYTVLTPMI^ 
(SEQIDNO: 175) 



ATGGAGACGTGGGTGAACCAGTCCTACACAGATGGCTTCCT^ 
10 ACAGTACTGCTGACCTTGTCCT^ 

GGGAATGTCCTCCTCATCTTCCTCATCTACATGGACCCTCACCTTCACAC^ 

CTTCCTCAGCCAGCTCTCCCTCATGGACCTCATGTTGGTCTGTACCAATGTGC^ 

GCA GCCAA CTTCCTGTCTGGCAGGAAGTCCATCTCCTTTGTGGGCT 

GCCTCTTTGTCTGTCTTGTGGGATCTC 
1 5 CTATGTGGCCATTAGCCACCCACITCACTATC 

AGATTACTGGGAGCTCCTGGGCCTTTCKjGATAATCGATGGOT 

AATGAATTTCCCCTACTGTGGCTTGAGG 

TTGTTGAAGCTGGCCTGTGTAGACACATCCCTGTTTGAGAAGGTGATATTTG 
TOTCATGCTTCTCTTCCCATTCTCCATCATCGTGGCCTCCTATGCT 
20 GTGCTGCAAATGCACTCTGCTCAGGCCTGGAAAAAGGCC 

TGACAGCTGTCACCCTCTTCTATGGGGCAGCCATGTTCATCrACCrGAGGC 
CCGGGCCCCCAGCCATGACAAGGTG^ 

AACCCCCTCATTTACAGCTTGAGGAACAGGGAGGTGATGGGGGCACTGAGGAAGGGGCT 
GACCGCTGCAGGATCGGCAGCCAGCACTGA (SEQIDNO: 176) 

25 

AOLFR95 sequences: 

MLGSKPRVHLYILPCASQQVSTMGDRGTSNHSEMTDFILAGFRVRPELHIL 
GNVGMMTHMTDPRLNTPMYFFLGNL^ 
LLIVTEGFLLAAMAYDRFIAICNPLLY 
30 RAVDHFYCDSRPLQRLSCSDLFIHRMSFSLSCII^ 

CSSHLGWSVLYGAVFFMYLTPDRFPELSKVASLCYSLVTPMLNPLIYSLR>IKDV^ 
KKNIIL (SEQIDNO: 177) 



ATGCTAGGATCCAAACCAAGAGTTCATTTGTATATTTTGCCCTGTGCCT 

TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACTGACTTCATTCTTGCAGG 

CTTCAGGGTACGCCCAGAGCTCCACATTCT^ 

TGATCCTTC TAGGGA ATGTTGGGATGATGACCATTATTATGACTGATCCTCGGCTG 

ACCAATGTATTTTTTCCTAGGCAATCTCTCCTTC^ 

ACCCAAGGCTATGATCAACTTCTGGTCTGAAAACAAGTCTATCTCCT^ 

GCCCAGCTCTTTCTCTTTGCCCTCCTCATTGTGACT 

TTATGACCGCTITATTGCCATCTGCAACCCTCTGCTCTACT 

TGTGTACTCAGTTGGTOGCTGGTTC 

AGCATGACATTTACTTTATCTTTTTGCGCITCT^ 

TCGCCCACITCAGAGACTGTCTTGTTCTGATCTCrr^ 

TATCATGTATTATTATCTrGCCTACTATCATAGTCATTATAGTATOT 

TCCACAGTTCTAAAGATACATrcrACTGAGGGACATAAGAAGGCCTTCT^ 

CTCACCTGGGAGTTGTOAGTC^ 

AGATTip^GAGCTGAGTAAAGTGGCATCOT 

ATCCTTTGATTTACTCTCTG^^ 

GAAGAAAAATATTATTCTTTGA (SEQIDNO: 178) 

AOLFR96 sequences: 

MIOENHTOVTEFIIXGFTNNPEMQVSLFn^ 

LSLI^O^VMVPKMLVDLVSPRKnSFVGCGTQMYFFFFFGSS 

LHYSVIMNRSU^WMAIGSWM^ 

DTTMYEMQAIASTIIJIMFPFCIJLV 
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TYLRPKSNQSPESKKLVSLSYTVITPMLW (SEQ 
ID NO: 179) 

atgatctgtgaaaatcacaccagagtcactc^ 
5 ccgagatgcaagtttccctctttatttttttcctggc 

aactttcttattgtcacagttaccagtgtggat 

totcaaaatctgtcacircttgaagtatgtttcacot 

tagatctagtgtccccaaggaaaattatctcttitgtgggct^ 

cttcttcttctttggcagttctgaatgtttccttct 
10 ggc<^tctgtaaccctct^ 

gccataggctcitggatgtccggtgttcctgtgtcratgctacagaca^ 

cccttcctitctx3tggaccaaat(^ 

aaactagtcacagtggatacaaccatgtatgaaatgcaagcacttgcctccacact 
ttatcatgtttcccttttgtctcattttggtttcct 
1 5 aggatgtcctctgccactggccgccagaaggcattttctaot 

ggtgtccctcntctacggaacagccagtctgacctaccrgcggcccaaatcaa^ 
cctgagack:aagaagctagtgtcattgtcctacactgtqatcacacctatgct^ 
tcatctacggcctgaggaacaatgaagtgaaaggggctgtcaagaggacaatcactcaaa 
aagtcttacagaagttagatgtgttttga (seq id no: 180) 

20 

AOLFR97 sequences; 

MTEFHLQSQMPSIiaiFRRI^LGRIKPSQSPRCSTSFMVWSFSL^ 
UjLTTDPQLQRLLFVWLGNTYTATLLGNLVMFLLIHVSA^ 
PQTLVNFIAKRKVISYFGCIV^^ 
25 ASLIVGSYSAGFLNSIJHTGCIFSIJCFC^ 

CTLTILISYFLILNTILKMSSAQGRFKAFSTC^ 

VIYTVWX^NPIMYSIJR^ (SEQ ID NO: 181) 



atgacagagtttcatctgg^gccaaat^ 
30 ccttaggcagaattaaacccag 
ttctttctccatcgcagagcact^ 

ggagtttgagctcttgggcctcaccactgacccccagctccagaggct 
ttcxn'gggcatgtacacagccactctgctggggaacctggtcatgttcctcct 
tgagtgccaccctgcacacacccat^^ 
35 tgctactcctccacggttgtgccccagaccctc 
tctcitattttggct^ 
tatctcatcgctgccatggcctatgarc^ 

aaccatcatgtctcctgaggtctgtgcctcgctgattgtgggctcctacagtgcaggattc 

ctcaattctcitatccacact 
40 cactcacttcttctgtgatgggcc^cccatcctgtccttgtot 

gtgagatcctgctcttcatttttgctggtttcaaccttttga 

atctcctacttcttaattctcaacaccatcctgaaaatgagct 

aggcattttccacctgtgcatcccacctcactgccatct 

tttatgtacctgcgccccaggtccagctactccttga(xcaggaccgcacagt^ 
45 tctacacagtggtgatcccagtgctgaaccccxtrc 

gaagaaagctttaataaaggtttggggtaggaaaacaatggaatga (seq id no: 182) 



AOLFR98 sequences: 
MRGFNKTTVVTQFILVGFSSLGEI^^ 
50 LSFSESCHTVnPQLLVHIXSDT^^ 

YTLHNKiaGlJELISI^GATGFFIALVATNLICDMRFCGP 
IAIJFSIJSILVIMVPFLLIL^ 

SASDKDQLVAVTYTVVTPLLNPLVYSLRNKEVKTAIJ^ (SEQ ID NO: 183) 



55 ATGCGAGGTTTCAACAAAACCACTGTGG 

TGGGGGAGCTCCAGCrGCTGCTTTTTGTCATCm 
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GCCAATGTGACC^TCATGGCCGTTATTCGCTrCAG 

GCTTTCTATTCATCCTTT 

TGCTCCACCTGCTCTCAGACACCAAGAC^ 

CTTTTTCCTTGGCTTTGCTTGCACCAACTGCCT 
5 ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGCT 

GTTGATTTCTCTCTCAGGAGCCACAGGTTTCTTTATTGCTCT 

GTGACATGCGTTTTTGTGGCCCCAACAGGGTTAAC^ 

TATCAAGrrAGCCTGCACTGACACCCATGTGAAAGAGCTGGOTrATT^ 

CTGGTAATTATGGTGCCTTTTCTC^ 
0 CCTGAAGATCCCCTCAGCTGAGGGGAA.GAAGGC 

GTGGTCirTGTCCACTATGGCTGTGCCTCTATCATCTATCTGCGGCCCAAG 

CTCAGACAAGGATCAGTTGGTGGCAGTGACCT^^ 

CrTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTGAAAAGAGT^ 
CCTGTGGCAACCAAGATGAGCTAA (SEQIDNO: 184) 



AOLFR99 sequences: 

MERVNEIWREVIFLGFSSIAJ^ 

SEICYTFIIVPKMLVDLI^QKKTISFLGCAIQMFSFIJFLGC 

UvlGHGVCMGLVAAACACGFIYAQHTC 

IFMLCTLVIAIPLIXIL^^ 

SSSQDALISVSYTHTPLFOTMIYSLKNKEFKSALCKIV^ (SEQ ID NO: 185) 



atggagcgggto\atgagactgtggtgagagaggtcatcitcctcggcitctcatccct 

ccaggctgcagcagctgctctttgttatcttcctgctot 

aatgcaatcatcatttccaccattgtcctggacagggcc^ 

ccttgccatcctctcttck:tctgagatttgctacaccttcat 

ttgacctgctgtcccagaagaagaccatttctitcctgggcrgtgccatccaaa 

ttcctcttccttggctgctcrcactccitrctgct 

agc(^tctgtaacccactgcgctactcagtgctaatgggacatggggtgtgtatgggacta 

gtggctgctgcctgtgcctgtggcrrcactgttgcacagatcatcacatcot 

cctgcctttttattcctccaatcaactac 

agctggcatctcaccataaccactttagtcagattgtcatcttcatgct 

ctggctatccccttattgttgatcttggtgtcctatgttcacatcctct 

gtttcctrccacactgggtaggtgcaaagctttttctacct 

tcactgtccactatggctgtgcctccntratctactraaggcctcagtccaa 

agccaggatgctctaatatcagtatcctacactattataactccattgttcaacccaatga 

tttatagcttgagaaataaagagttcaaatcagctctttg 

ttccctgttgtaa (seqidno; 186) 



AOLFR101 sequences: 

MDTGNWSQVAEFIILGFPHLQGVQIYI^^ 
I^FSELGYTAATIPKMIANLLSEKKTISFSGCXLQIYFra 
HYPTLMTPTIX^AEIAIGCWLGGLAGPVVEISLISRI^ 
LVDFVONSCXILATFLLIL^ 

KSYSLDYDQAIAVVYSVLTPI^NPFWSLRNKEIKEAV^ (SEQIDNO: 187) 



ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCTTGGGCTTCCCCCATCT 

AGGGTGTCCAGATTTATCrCTTCCTCrTGTTGCrTCT 

AACCTGCTGATATTCCTGGTGGTCTGCCTGGACTCCCGGOT 

TTGTCAGCATTCTCTCCrTCTCAGAGCTTGGCTATACAGCT 

GGAAACrTGCTGAGTGAGAAAAAGACCATTTCA 

TCmCACTCCCTTGGAGCGACTGAGTGCTATCTCCTGACAGCTATG 

TTTAGCCATCTGCCGGCCCCTCCACT^^ 

ATTGCCATTGGCTGTTGGTTGGGAGGCTrGGCTGGGCCAGTAGTTGAAATTT 

CACGCCTCCCATTCTGTGGCCCCAATCGCATTCAGCACGTCTTTTGTGAOT 

CTGAGTTTGGCTTGCACTGATACGTCTATAAATGTCCTAGTAGATm 
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CAAGATCCTAGCCACCTTCCTGCTGATCCTCTGCTCCTATGTGCAGATCATCTGCACAGTGC 
TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTCCACGTGTGCCTCCCACTTCAC 
TGTGGTTCTCATCTTCTATGGGAGCATCC^ 

TCACTGGACTATGACCAGGCCCTGGCAGTGGTCTACTCAGTGCTCACACCCIT 
5 CCTTCATCTACAGCTTGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCTAAAGA 
GAATTGGGATATTGGCATGA (SEQ ID NO: 188) 



AOLFR102 sequences: 

MPVGKXVFNQSEPTEFWRAm^ 
1 0 FLS>n^FLELCVTIVVVP 

CHPIiTraJMTRELCTQMLGGALGIAl^ 
DIRVHQAVLYWSILVLTIPFLLI^^ 

\^fLRPRSSTSEDEDSQIALVYTFVTPIXW (SEQ ID 

NO: 189) 

15 

ATGCCTGTGGGGAAACTTGTCTTCM^ 
TCACCACAGCCACTGAATTCCAGGTTCTTCTCI^ 

ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 
CGATGTATTTCrrCCTGTCCAACCTGTCTTTCCTGGAACTCT 
20 CCCTTGATGCITr CCAA CATTTTGGGGGCCCAGAAGCCCATTT 

CCCAAATGTTCTTCTTTGTCACCCTCGGCAGCACGGACTGTTTCCT 
TATGACCGCTATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGAGC 
TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTCT 
CGCCTTAATCTTCACCCTGC£CTTTTC 

25 ATGTGCCTCCCGTCCTGCGCCTGGCCTGCGCTGACATCCGCGTGCACCAGGCTGTCCTCTA 
TGTCX3TGAGCATCCTCGTGCTGACCATCC^ 

TCACCTGTGCCATCCTGAGCATCXIGTTCTGCCGAGGGCCGCCGCCGGGCCTrCT 
CTCCTTCCACCTCACCGTGGTCCTGCTGCAGTATGGCTGCT 

CTCGGTCCAGCACCTCAGAGGATGAGGACAGCCAAATCGCGTTGGTCTACACCTTTGTCAC 
30 CCCOTVVCTCAACCCTTTGCT^ 

AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ID NO: 190) 

AOLFR103 sequences: 
MAEMNLTLVTEFLLIAm 

35 LAFMDVCYSSITVPQMLAVLLEHGAALSY^ ) 
PIXYVTILTQQARIi>LVAGAYVAGLIS 
QEVLHMFAIFVIPASMVVILVSYI^^ 

NSDQSSEKNRWSVLYTEWMLNPLIY^ (SEQ ID NO: 191) 

40 ATGGCAGAGATGAACCTCACCTTGGTGA 

CTGAATGGGCACTCCCTCTOTCCrCTTGTTATTAm 

AACTTAGAGATGATTATTCTGATCCTCATCK3ATCACCAGCrCCACGCT 
TCTGAGTCACCTCGCTTTC^^ 

CAGTGCTGCTGGAGCATGGGGCAGCTTTATCTTACACACGCTGTGCTGCTCA 
45 GTTCACCITCTTTGGTTCCATCGACTGCTACCTCTTGGCCCTCATGGCCT 

TGGCTGTGTGCCAGCCCCTGCTTTATGTC^ 

TGTGGCTGGGGCTTACGTTGCTGGTCTCATCAG^ 

ACTCTCTCCTTCTGTGGAACCAGTGAGATTGACrTTATTT^ 

AAAGTTGACCTGTGGGGAGAGCTACACTCAAGAAGTGCTGATTATTATGTT^ 
50 GTCATCCCTGCTTCCATGGTGGTGATCTTGGTGTCCTACCTGTTT^ 

GGGGAT(XCTGCTCK3AAGCCACK}CCAAGACCTTCrCCACCT 

GTGTCACTCTTCTITGGTAC(XTCATCTTCATGTACTTGA 

GGAGAAGAATCGGGTAGTGTCTGTGCTT^ 

ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 
55 AAGTTGTCCTAA (SEQ ID NO: 192) 
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AOLFR105 sequences: 

MQGLNHTSVSEITLVGFSAFPHLQLML^ 
ALSITEILYTVAIIPRMLADU^ 

RYNVIMSLRGCTCRVGCSWAGGLVMGMVVTSAIFHLA^ 
5 VLWAKGVGLVCITALLGCFLLIIJLSYAFIVAAILKIPSAEGRNKAFSTC 

VIYIJCPKGPQSPEGDTLMGITYTVLTPFLSPIff^ (SEQ ID 

NO: 193) 



ATGCAGGGGCTAAACCACACCTCCGTGTCTGAATTCATCCTCGTTGGCTTCT 
10 CCACCTCCAGCTGATGCTCTTCCTGCTGTTCCTGCTGATGTACCTGTTCACGCT 

ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCT 

CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 

GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCTTCCTGGCCTGTGCCAGT^^ 

CTCCTTCAGCTTCGGCTTCACCCACTCCTTCCTGCrrCACT 
15 TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCrGCGGGGCTGCACCTGCCG 

GGTGGGCTGCTCCTGGGCTGGTGGCTTGGTCATGGGGATGGTGGTGACCTC 

CACCTCGCCTTCTGTGGACACAAGGAGATCCACCATTTC 

GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 
CACGGCCCTGCTGGGCTGTmCTCCTCATCCTCCTCTCCTATGCOT 
20 TCTTGAAGATCCCTTCTGCTGAAGGTCGGAACAAGGCCTrCTCCACCTGTGCCTCT 
CACTGTGGTGGTCGTGCACTATGGCTTTGCCTCCGTCATTTACCTGAAG 
CAGTCTCCGGAAGGAGACACCTTGATGGGCATCACCT^ 

GCCCCATCATCTTCAGCCTCAGGAACAAGGAGCTGAAGGTCGCCATGAAGAAGACTTGCTT 
CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ID NO: 194) 

25 

AOLFR106 sequences: 

METANYTKVTEFVLTGI^QTPEVQLV^ 
FUDIWSSITAPEMLroFFVERKnSFDGCIAQLFFIiff 
TIMNQRLCCILVALSWRGGFIHSnQVALIVIUvPFCGPNELDSYFCDITQV^ 
30 ICSSGLISWCLIALLMSYAFLLALFK^ 

SFSUDKWSVTTSTITJWLRNPin^^ (SEQ ID NO: 195) 

ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCTATCCCAGACTC 

CAGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCTAT^ 
35 AATATCCITATCATTTGCACCATCAGTCTAGACCCTCATCTGACCTCTCCT 

GTTGGCTAATCTGGCCTTCCTTGATATTTC 

TAGACTTCITrGTGGAGAGGAAGATAATTTCTTTTGATGGA 

CTTACACmGCTGGGGCTTCGGAGATGTTCTTGCTCACAGTG^^ 

CTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCAACGTCTCT^ 
40 GTGGCTCTCTCCTGGAGGGGGGGCTTCATTCATTCTATCATAC^ 

GAOTCCTITCTGTGGGCCCAATGAGTTAGACAGTTACTTCT^ 

CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 
ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATGTCCTATGCCTTCOT 
GAAACTTTCAGGCTCAGGTGAGAATACCAACAGGGC^ 
45 ACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATTTGACT 
TTCTCTAGATAAAGTGGTGTCTGTC^ 

TTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGTTGGTCACCAAATATA 
TTTTGTGTAAAGAGAAGTGA (SEQ ID NO: 196) 

50 AOLFR107 sequences: 

MELWNFTLGSGFmVGII^SGSPE 

I^IMDLLFTSV\nTPKAIJaDFIJlRENn^ 

PLTYMTLMSSRACWLMVATSWII^ 

TSRYELMVYVMGVTFIJDPSLAAILASYTQIL^ 
55 ATFMYVLPSSFHSTRQDNnSVFYTIVTPAI^ 

(SEQ ID NO: 197) 
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ATGGAGCTCTGGAACTTCACCTTGGGAA^ 

GTGGGTCTCCTGAACTGCTCTGTGCTACAATTACAATCCTATACT^ 
CAATGGCCTACTGCTCCTGGCTATCACCATGGAAGCCCGGCTCCACATGCCCATGTAC 
5 CTGCTTGGGCAGCrCTCTCrCATGGACCTCCTGTT 
TGCGGACTTTCTGCGCAGAGAAAACAC^^ 

CTGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACTGGCCTTCATGGCCT^ 

ATGTGGCCATTTGTC^TCCTCTGAC^TACATGACCCTCATGAGCTCAAGAGCCTGCTGGCT 

CATGGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 

10 ATGCACTATCCCTTCTGCAGGGCCCAGGAGATC 

TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 
GACCTTCCTGATT(XCTCTCTTGCT 
TGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAG^ 
GACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTC 

1 5 ACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCACTCCAGCCCTG 
TCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCOTGAGGAGGGTCXTGGG 
AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 

AOLFR108 sequences: 

20 MCSFFLCQTGKQAKISMGEENQTFVSK^^ 

SRLHTPMYFFLRM£FADU^ 

MSYDRYVAVCKPLYYSTIMTQRV(XWI^^ 

PPALLKLASIDTYSTEMAIFSMGWI^^ 

VVVLFYGSGIFTYMRPNSKTTECEIJDKMISVFYTAVW 
25 FSHRQ (SEQ ID NO: 199) 



ATGTGTTCTTTTTTCTTGTGCC 
ACCAAACCTTTGTGTCCAAGTTTATCTTCCT^ 
CCTGCTATTTATCCITITCCTCATCATTTATCTG 
30 TCATTCTCATCTTCCTGGATTCTCG(XTTC 

CCTTTGCAGATCTCTGTTTCTCTACTAGCATTGTCCCT^ 
AAGAGGAAAACCATTTCTTTTTA^ 

GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCGGTATGTGGCTGTCTGCAA 
GCCCCTGTACTACTCTACCATCATGACACAACGGGTGTGTCTCTGGCT 
GGGCCAGTGGGGCACTAGTGTCTITAGTAGATACCAGCTTrACTT^ 
GGGACAGAATATAATCAATCACTACTITrGTGAACCTCCTGCCCTCCT 
ATAGACACITACAGCACAGAAATGGCCATCITrTCAATGGGCGTGGTAATCCTCCT 
CTGTCTCCCTGATTCTrGGTTCTTATTGGAATATTATCT 
GGGGAAGGGAGACTCAAGGCTTTTTCCACCTGTGGCTCCCATCTTA 
CTATGGGTCAGGAATATTCACCTACATGCGACCAAACTCCAAGACTACAAAAGAACTGGA 
TAAAATGATATCTGTGTTCTATACAGCGGTGACTCCAATGTTGAACCCCATAATTTATAGC 
TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAGTTGGGAGAAAGTGCTT 
CATAGGCAGTGA (SEQ ID NO: 200) 



AOLFR109 sequences: 

MUUSTGSIVTI^ 

HI£LII)VCFITTTIPQMIJHm 

PLNYWHSQKVCV^VGTAWITGUNGIFI^YISFREPF^ 
WAffADAIVVII^PMVLTVTSY^^ 

PHSTHGPDKDKPFSIXYTIITPMCNPnYSFRNKEIKEAMV^^ (SEQ ID NO: 

201) 



ATGCTAAGGAATGGCAGCATAGTGACXjGAATTTATCCTCGTGGGCTTTCAGCAGA 
CTTCCACACGAGCATTGCTCTTT^ 

AATGGCCTCATCATCTTTATCACCTCCTGGACAGACCCCAAGCrCAACAGCCCCATGTACT 
TCTTCCTCGGCCATCTGTCTCTCCTGGATGTCTGCTTCATCAC^ 
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TTGATCCACCTCGTGGTCAGGGACCACATTGTCTCCTITGTATGTrGCATGACCCAGATGT 
ACTTrGTCTTCTGTGTTGGTGT^^ 

TATGTTGCTATCTGCTACCCACTTAACTATGTCCCGATCATAAGCCAGAAGGTCT 
GGCTTGTGGGAACTGCCTGGTTCTTTC^ 
5 ATTCCGAGAGCCCTrCCGCAGAGACAACCACATAGAAAGCITCTTCTGTGA 
GTGATTGGCCTCTCTTGTGGGGACOT^ 
XCGTGGTAATTCTCAGCCCCATGGTGCTCA 
ATCCT(^GCAAAG CCTC CTCCTCAGGTCGGGGGAAGACTTTCT 
TGACTGTGGTCATCITTCTCTACACTTCAGCTATGTTCTCTTA 
10 CATGGGCCTGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTACCCC 

ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 
GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFR110 sequences: 

1 5 MKIANNTWTEFILL^ 

DASYSFIVAPRMLVDFl^EKKVISYRGCITQLFPIiiF 

VMOTRACYAMMLALWLGGFVHSnQVV^ 

LMVIWSGIMTLLCFLGLLASYAV^^ 

RALPADKMVSLFHTVIFPLMNPMIYTIJRNQEVKTSMK^ (SEQ ID NO* 

20 203) 



ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCT 
AAGATATTCAGCTCITGGTCTTTGTGCTGAT 

AATTTTCTCATTATTTTCACCATAAGGTCAGACCCTGGGCTCACAGCCCCC 

25 TCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCTTCATTG 

TGGACTTCCTCTCTGAGAAAAAGGTAATCTCCTACAGAGGCTGCATCACTCAGCT 
CTTGCACTTCCTTGGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGC 
ATCGCCATCTGCCGGCCTCTGCACTGTTCAACrGTCATGAACCCTAGAGCCT 
TGATGTT GGCTCT GTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTGGTC 

30 CGCTrGCCTTTTTGTGGCCCAAACCAGC 

TCAAGCTGGCTTGCACCXjACATGTTTGTGGTC 
GATGACACTCCTGTGCTTTCTGGGGCTrCTGGCTTCCT 

GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCAT^^ 
TTATACirCTTATGTTTGGAC^ 
35 GCTGACAAGATGGTTTCTCTCTTTCACACAGTGATCnTrCCATTGATGAA 

TACCCITCGCA ACCA GGAAGTGAAAACTrCCATGAAGAGGTTATTGAGTCGACATGTAGTC 
TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



AOLFR111 sequences: 

40 MCYIYLIFKEWTLIFYFSL^ 

GNVUIMnTLDHHLHTPVYFFIiCN^ 
ASAELLlXTVMSFDRYTAICHPIJrn)VIMDRS 
SNMVHQFFCDIPQIJJUSreENIJR^^ 
SIOi>HLLVVLFLSTGFIAY^ 

45 KLTKK (SEQ ID NO: 205) 



ATGTGTTATATATATTTAATATTTAAAGAGTGGACATTGATATTTTAOT 
TTTCC TGCAG ATTACTCCT^ 

TGGGGTTTTCTACCAATAAAAATATGTGCATTTTGCATTCGATT 
50 TTGTGTGCCCTGATGGGGAATGTCCTCATTATCAT 

ACACCCCCGTGTATTTCTTCTTGAAGAATCTATCTTTCTTGGATCT 

ACGGCTCCCAAATCTATCGCCAATTCTrTGATACA.CAACAACT 

TGTITCCGAGGTCTrTTTGTTGCTTTCIT 

TGTCCTTTGACCGCTATACTGCTATATGTCAC^ 
55 AGCACCTGTGTCCAAAGAGCGACTGTGTCTTGGCTGTATGGGGGTCTGATTGCT 

ACACAGCTGGCACCTTCTCCITATCCTACT 
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GACATTCCCCAGTTATTAGCTATTC 
TCCITATTAATGTAGTTITGGATTTCT 

GTCTTCTCTACAGTCAAGAAGATCCCTTCCACAGAAGGCCAGTCAAAAGCCTACT 
GCCTTCCACACTTGCTGGTTGTGTTATTTCTITCCACT 
5 GCirCAGAGTCTCCTTCTATTTTGGATGCTGTAATTT 

AACCTITAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCT 
TTGATAAAGGGAAAGCTCACCAAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 
10 MKFWIGFSSHLNPMFSSFIXYI^IJPWINTTIQ^ 

SVVTCSSSQSSDWMQLCTHLCITLSWFPSWSCGIQLPLSLR^ 

TPWGACECYLLTAMAYDRYIjUCR^ 

CAYNEIQHIFCDFPPIXSIACKDTSANILVDFAINAFIILOT 

AFSTCASHIAVVIJFFGSIIFMYVRIiCKSYSLT]^ 
15 TBFQKGDKASLAHL (SEQ ID NO: 207) 



ATGTGTCAACAAATCXTACGGGATTGCATTC^ 
AAAAAGTCTCACTTGTGATGCTGG^ 

CTTCCTCCITGTGGGTATCCCAGGACTGCAATCTTCACATCTT^ 
20 GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTITCrGTGTGTTCTGGCT 

TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCITCTGCTCAGGAGACAGCTCAATCAG 
CTTTAGTGCTTGTTTC^CTCAGATGTTT^ 

CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCT 
25 GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTG^ 

GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCTTATGGTGGGCTCTGATC 
GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCT 
30 AGCATTAAGCACATGTGGCTCCCATGTG^ 

GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 
CTGGGTTCATGA (SEQ ID NO: 208) 

35 

AOLFR114 sequences: 
MERINHTSSVSEFIIJJ3IJ3SRPEDQK^ 
LTDICFITSVVPKMli^NFLSEKKTISYAGCLTQMW 
HYWTMSHHHCVLLVAFSCSFPHLHSL^ 
40 EIVQMTEAPrVLVTRFLCIAFSYIIULTTVIJ^ 

PSTYAVKDHVATIVYTVLSSMLNPFIYSIJRNKDIX (SEQ ID NO: 209) 



ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTTTATCCTCCTGGGACTCT 

GGCCTGAGGACCAAAAGACACTCTTTGTTCTCTTCCT 
45 AGGGAACCTGCTCATCATCCTGGCCArTCGCTTCAACCCC^ 

TCTTCTTGAGTTTTCTGTCTCTCACTGATAm 

CTGATGAACTTCCTGTCAGAAAAGAAGACCATCTCCT^ 

ATTTTCTCTATGCCTTGGGCAACAGTGACAGCTGCOT 

CTATGTGGCXGTCTGTGACCCm 
50 TGCTGGTGGCCTTCTCCTGCTCATTTCCTCACCTCCACT 

AATCGTCTCACCrTCTGTGACTCCAATGTTATCCACCACnTrCT 

GCTGAAATTGTCCTGCTCTTCCATATTTGTCAATGAAATTGTG^ 

ATTGTTTTGGTGACTCGTTTTCTCTGCATTGCTTTCT 

TCTCAAGATTCCCTCTACITCTGGG 
55 CCGTGGTGACGCTCHTTTAT^ 

GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGTTTTGTCATCCATGCTCA^ 
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TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCTGAGGAAGCTTATGAGCAAGA 
GATCCTAG (SEQ ID NO: 210) 



AOLFR115 sequences: 

5 MEGFHJIRSHEIXJGMGKPGRVNQTW 
lAISSDPHUTITMYFFIANI^LTDACFTS 
NCIJ^VMAYDRYVAICQPIJrfSTSMSPQLCALMLGV 
AIPHFYCDPSALLKIACSDTHVNELMn^ 
FSTCGSHLTVVLLFTGSOtfGVYLI^ 
10 KLFVSGKTFFL (SEQ ID NO: 211) 



ATGGAAGGTTTTTATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 
GTGAACCAAACCACTGTTTCAGACnTCCTCCTrCTAGGACTCT 
AGCCTCTTCTGTTTGGCATCTTCCTTGGCATGTACCT 
1 5 ATTATCCTGGCCATCAGCTCTGAC^^ 

CCTGTCATTAACTGATGCCTGTTTCACTTCT 
ATACCCAGAGTCAGATCATCTCGTATTCT 

TTTGGTGGCCTTGACAACTGCCTGCTGGCTGTGATGGCATATGACCGCTA^^ 
GCCAACCACTCCATTACAGCACATCTAT^^ 
20 GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCT 
TTCTGTGCX:CAGAAAGCCATCCCT^^ 

CTGCTCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCTTGCTG 
GTTCCCCTCCTGCTGATCGTCTTCTCCTATGTCCGCArmCTGGGCT 
ATCTCCTGGAGGGAGATGGAAGGCCITCTCTACCTGTGGTTCTCATCTCACG^ 
25 CTCTrCTATGGGTCTCTTATGGGTGTGTATTTACTTCCTCCA^ 

GGAAAGTAGGGCTGCTGTTCTCTATATGGTGATTATTCCCACGCTAAACCCATTCA 
AGCTTGAGGAACAGAGACATGAAGGAGGCTITGGGTAAACTTTTTGT^ 
TTCTTTTTATGA (SEQ ID NO: 212) 



30 AOLFR116 sequences: 

MDEANHSWSEFVFLGIi>pSRKIQLIXFLFFS 
I^IINLVFCSSTAPKMIYDIJTIKIIKTISFGG 
YLTIMNPQRCIIJFLVISWnGIIHSVIQLAFVVDL 
TANSGFISIASFLILnSYIFILVTVQKKSSGGIFKAFSM^ 
35 CTLAEFDAVITPVLNPVIYTFRNKE (SEQ ID NO: 213) 

ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACTCTCT 
GGAAGATCCAGCTCCTCCTCTTCCTCTTTTTCTC 

AATCTCCTCATTGTGCTAACTGTGACCTCTGACCCTCGTTTACAGTCCCCCATGTA 
40 GCTGGCCAACCTTTCCATCATCAATTTGGTATTTTGTTCCTCCA 
ATGACCTTTTCAGGAAGCACAAGACCATCTCITITGGGGGCT 
TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTI^ 
GTGGCCATATGTAAGCCTCTC 

TTTTAGTCATTTCCTGGATTATAGGTATTATTCACTCAGTGATTC^ 
45 GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTTTCTTTT 

CAAACTGGCITG CATAGAG ACCTACA^^ 

ATTTCTCTGGCTTCTTTTTTAATTCTCATAATCT 

AAAAAATC^TCAGGTGGTATATTCAAGGCTTTCTCTATGCTGTCAGCT 

TGGTTTTGGTCTTTGGGCCATTAATCTTm 
50 ATAAATTCCITGCCATCITrGATGCAGTTATCACT 

TITAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 

AGTAAAATCTTTTAA (SEQ ID NO: 214) 



AOLFR117 sequences: 
55 MNNTIVFVIKIQIEKSDIJCYRA^ 

QHEFWCILFIVFLUYVTSMGNSGIILIJ^rro 
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EEKNLIIJFQGC\aQFLVYATFAT^ 
MGSINASVQTGFTCSLSFOCSNSINHFFCDWPIIA]^ 
YIYIMAmKMSSSAGRKKSFSTCASHLTAVTIFYGT^ 
PMLNPLIYSLRNKEVKEALKVIGKKLF (SEQ ID NO: 215). 

5 

ATGAATAACACTATTGTATTTGTCATAAAAA^ 
GAGCCATTTCATTGCAAGAAATCTCAAAGATTTCCCT^ 
ATTTCTAGACTTTTACTAGCCATGACACTAGGAAACAGC^ 
TTCTGGGATTTGGTGCCCAGCATGAGTTTTGGTGTATC 
10 TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTCATCAACACAGATTCCAGAT 
TTCAAACACTCACGTAC111111UTACAACATTTGGCTTTTG 

GCTATCACTCCCAAGATGCTCCAAAGCTTCACAGAAGAAAAGAATTTGATATTAT^ 
GCTGTGTGATACAATTCTTAGTTTATGCAACATTTGCAACCAGTGACT 
ATGATGGCAGTGGATCCTTATGTTGCCATCTGTAAGCCCCITCACTATACTGTAA 
15 CCCGAACAGTCTGCATCCGTTrGGTAGCTGGTTCATACATCATGGGCTCAATAAATGCCTC 
TGTACAAACAGGTTTTACATGTTCACTGTCCrTCTGCAAGTC^ 
TCTGTGATGTTCCCCCTATTOTGCTCTTTCATGCTCCAATGT^ 
CITGTTGTCITrGTGGGATCrAAC^ 

ctacatcatggccacx:atcctgaaaatgtcitctagtgcaggaaggaaa^ 
20 acatgtgcltcccacctgaccgcagtcaccattrrctatgggacactct 
gcagtctcattctaataattcccagga 
gttattcccatgttaaatcctttaatctatagcttgagaaata^ 
taaaagtgatagggaaaaagttattttaa (seq id no: 216) 

25 AOLFR118 sequences: 

MNHMSASmSNSSKFQVSEFILI^FPG 
PMYIFLGILCMVDMGIATT^ 
VAI(^LRYPSIVTSSLILKATLFMVIJRNGLFVTPW 
CDDRRPNSICQLVIAWLGMGSDI^IJII^YIIJLYSVIJII^ 
30 VVIS VTHLTEMKATUP VLLNVLHNIff P SLNPTVYALQTKELRAAFQKVLFALTKEIRS (SEQ ID 
NO: 217) 



ATGAATCATATGTCTGCATCTCTCAAAATCTCCAATAGCTCCAAATTCCAGGTCTCT 

CATCCTGCTGGGATTCCCGGGCATTCACAGCTGGCAACACTGGCTATCTCTGCCCCTGGCA 
35 CT ACTG TATCTCTCAGCA^GCTGCAAACACCCTCATCCT^ 

TTCnTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTATGGTAGACA 

CCACTACTATCATCCCTAAGATCCrGGCCATCITCTGGTTTGAT 

CCTGAGTGCTTTGCTCAGATTTATGCCATTCACTrCTTTGTGGGCATGGAG 

ACTCTGCATGGCTTTTGATAGATATGTGGCTATTTGTCACCCT 
40 TCACCAGTTCOTAATCTTAAAA 

ACTCCAGTGCCTGTGCTTGCAGCACAGCGTGATTATTGCT 

GCCTGTGCTCTAACCITGGGGTCACAAGCCTGGCT^ 

TTGCCAGTTGGTTCTGGCATGGCTTGGAATGGGGAGTGATCTAAGTCTTATTATACT 
TATATTTTGATTCTGTACTCTGTACTTAGACrGAACTCAGCT 
45 TGAGCACTTGTAGTTCACATCTCACCCTCATCCTTTTCTm 

TCAGTGACTCATCTGACAGAGATGAAGGCTACITrGATTCC^GTTCT 
ACAACATCATCCCCCCTTCOT 

GGCAGCCTTCCAAAAGGTGCTGTTT^ (SEQ ID NO: 

218) 

50 

AOLFR119 sequences: 

MPLFNSLCWFPTIHVTPPSFILNGtt^ 
MYFFFGHALSI^LLTCTTT^ 
RYIAICYPLRYAITLTNPIIAKAELATFIJ^ 
55 SCASIKVNVIYGIMVALLIGVFDICaSLSYTIJLK^ 
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FFTFFAHItfGGHTIPPSIJHW (SEQ ID 

NO: 219) 

ATGCCTCTATTTAATTCATTATGCTGGTT^ 
5 TCTTAATGGAATACCTGGTCTGGAAAGAGTACATGTATGGATCTCCCTCCCACT 
ATGTACATCATCTTCCTTGTGGGGAATCnTGGTCTTGTGTA(XT 
CTTACATCATCCGATGTATTTTTTTTTTGGCCATGCrCTCT 
CACCACCACTCTACCCAATGCACTCTGCATCITCTGGTTCAGTCT 
ATGCTTGCTrGGCCCAGATGTTCTTTGTTCATGGGTTCACAGGTGTGGAGTCT 
10 CATGCTCATGGCTCTAGACCGCT^^ 

TCACXIAACCCTATCATTGCCAAGGCTGAGCTTGCCACXJITCCT 
GATTCCnTTCCCATTCTTGGTTAAGCGTTTGCCTTTCTGCCA 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCTAATGGTTGCTCTCCTGATTGGAGTGTTTGACATTTG 
15 ACACTTTGATCCTCAAGGCAGCGATCAGCCTCTCTTCATCAGATGCTCGGCAGA^ 
CAGCACCTGCACTGCCCATATATCT^^ 

TCTTTGCCCACCGTTTTGGGGGACACACAATTCCCCCTTCTCTT 

CTTTATCTFCT1 CllCCCCCAACTCTAAACCCTATTGriTATGG AGTAAAGACAAAACAGAT 
ACGCAAGAGTGTCATAAAGTrCITCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ID NO: 220) 

20 

AOLFR120 sequences: 

MQPYTKNWTQVTEFVMMGFAGIHEAHLIJ^ 
FLTHI^CIJEIWYTSVTWKML^^ 
VAICM>LHYGAFVSWGTCmAA^ 
25 CSDVTWKETVDFLVSLAVlJ^SSMVlAVSYG>m^ 
YGTIJTMYVQTKVTSSINFNKWSVF^SVYT 
(SEQ ID NO: 221) 



ATGCAACCATATACCAAAAACTGGACCCAGGTAACTGAATTTGTCATGATGGGCTTTGCTG 
30 GCATCCATGAAGCACACCTCCTCTTCT^ 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGGACCACCGACTACGGAGACCCATG 
ATTTCTTCCTGACACACTrGTCCTGCCTTC 

ATGCTGGCTGGTTTTATTGGGGTGGATGGTGGCAAGAATATCTCTTATGCT 
CCCAGCTCTTCATCTTCA(XTTTCTTGGGGCAACTGAGTGTTTCCT 
35 TATGATCGTTATGTGGCCATTTGTATGCCTCTCCACTATGGGGCTm 

CTGCATCCGTCTGGCAGCTGCCTGTTGGCTGGTAGGTTTCCTCACACCCATCTTGC 

ACCTCTTGTCTCAGCTAACATTTTGTC 

TCACCCTTGCTAGCCTO 

TGTCTCTGGCTGTGCTACTGGCCTCCTCTATGGTCATTGCTGTGTCCTATG^ 
40 TGGACACTGCTGCACATCCGCTCAGCTGCTGAGCG 
CTC^CCTGACTGTGGTGAGCCTCTrCT^ 

GTGACCTCCTCCATCAACITCAACAAGGTGGTATCTGTCITCTACT 
GCTCAATCCTCTCATCTACAGTCTTAGGAACAAGGAA 
TTTTCTCTCAACTTTTGGAAGGGACAGTGA (SEQ ID NO: 222) 

45 

AOLFR121 sequences: 

MKRKNFreVSEFfflXrFSSFGKHQITIJ^VVFLTV^ 
SSETVYTLVIWRMLLSUFHNQPISIA^ 

TVMSKGLCAQLVCGSFGIGLTMAVLHWAMFNIJFCGTWDH^ 
50 NYGVSSFVIFWIGIJnSYVLVISSILQIASAEGRKKTFATCV 

SIEKDLVI^VTYTnTPLLNPVWSLRNKEVKDALCRW (SEQ ID NO: 223) 



ATGAAGAGAAAGAAOTCACAGAAGTGTCAGAATTCATTTTOT 
GAAAGCATCAGATAACCCTCTTTGTGGTTTTC 
55 AACATCATCATTGTGACTATCATCTGCATTGAC^ 
CCTAAGCATGCTGGCTAGTTCAGAGAC^ 
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TTGAGCCTCATTTTTCATAACCAAC 
TTTTGTTATCITGGCCACrAATAATTGCTTCCTGC^ 

TGGCCATCTGCAGACCCCTGAGATACACTGTCATCATGAGCAAGGGACTATGTGCCCAGCT 
GGTGTGTGGGTCCTTTGGCATTGGTCTGACT 
5 AATTTGCCGTTCTGTGGCACAGTGGTAG 
AACTTTCTTGCATTGATACCAC^^ 
GATTTTTGTGCCCATAGGCCTGATATTTATCTCCTA 
AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCTITGCCACCTGTGTCT 
GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCTACCTCAAGCCGAA 
10 ATAGAAAAAGACCTTGTTCTCTCAGTGACGTACACCATCATCACTCCOT 

TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 
ATATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 

15 MEWENQTILVEFFLKGHSVHPRLELLFFVLIFIMYVmLGNG 
SFLIHCmTSIPSTLVSFLSERK^ 
YPHMSKNAYWMAVGSWFAGIWSAVQTTFVVQLP 
EFLMLVATIIJTLMPLL^^ 

KFIXNSDDLDATDKHSMFYGVMTPMM^ (SEQ ID NO: 

20 225) 



ATGGAATGGGAAAACCAAACCATTCTGGTGGAATTTTTTCT 
CAAGGCTTGAGTTACTCrrTTTTC^ 

AATGGTACTCTCAtTTTAATCAGCATCTTGGACCCTCACOT 
25 TCTGGGGAACCTCTCCTTCITGGACATCTC 

TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCTTTTCT 
GGCTTGGCCATGGGGACAACAGAGTGTGTGOT^ 

TGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGCAAGAATGCCTATGTACCCAT 
GGCTGTTGGCTCCTGGTTTGCAGGGATTGTCAACTCT 

30 CAATTGCCTTTCTGCAGGAAGAATGTCATCAATCATTTCTCATGTGAAATTCT 
GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCT 
TTCACATTGATGCCACTGCTCnTGATAGTTATCTCTTACTCATTAATCATT^ 
CAAGATTCACTCCTCTGAGGGGAGAAGCAAAGCTTTCTCTACCTGCT 
GTGGTCATAATATTCTATGGGACCATCCTCTrCATGTATATGAAGCCCAAGTCTAAAGAGA 

35 CACTTAATTCAGATGACITGGATGCTACCGACAAAATTATATCCAT 
GACT(XCATGATGAATCCmAATCTACAGTCnTAGAAACAAGG 
AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 226) 



AOLFR123 sequences: 

40 MYRFTDFDVSMSr^HVIJTrT 

JMYMIILLGNSLIJUTILDSRLHTPIVryTl^ 
WSLGLGSTECVLLAVMAYDHYVAICNP^^ 
MMLPFCGNNVIDmTCEILAIJja^ 
GRKKAFSTCSAHSIVVIIJFYGSAIJTVrm^ 
KEAVKKVI^RHLHLLKM (SEQ ID NO: 227) 



ATGTACAGATTTACAGATTTTGATGTATCAAACATTTCAATTTACCT^ 
CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 
GACTGAATTCTTTCTGGTGGGGCTTTCCCAATATCCAGAGCT 
TCTGCCTC^TCATGTACAT^^ 

TTGGATTCTCGCCTCXATACTCCCATGTATTTaTrOT 

CTGTTACACATCCTCATCCATTCCTCCAATGCTTATTATATTTATC^ 

TCrCCTTCATTGGCTGTGCTCTGCAGATG^ 

GTCCTCCTGGCTGTGATGGCCTATGACCACTATGTGGCCATCTGCAACCCACT^ 

CCATCATCATGAACGGAGTGCTGTATGTGCAAATC 

TCTGACCTCCCTATTGCAAACAGTTCTGACAATGATGTTGCCTTTCTGT^ 
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ATTGATCATATTACCTGTGAAATTT^ 
CAATGTGCTTATCATGACAGTGACAAATATTGTT^ 
TCATCTCCTATGTGTTTATTCTCTCITCCATCCTGAGAATTAATTGTGCT 
AAAGCCTTCTCTACCTGTC^ 
5 TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAG 

TCTTATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCTGAGCAGACATCTGCATTTATTGAAAATGTGA (SEQ 
ID NO: 228) 



1 0 AOLFR124 sequences: 

MNHSVVTEFnLGLTKKPELQGIIFOT 
DTCTTSIPKMLGTMLTSENTISYAGCMSQ^^^ 
VMNHHMCVALI^MVMAIAVTNSWVHTALIMRLTF 
MX^ADITLAIGDFILTC^ 
15 YTFERDKWAALYTLVTPTlWMVYSFQmEM (SEQ ID NO: 229) 



ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAGCCTGAACTCC 
AGGGAATTATCTTCCTCTTTT^ 

ATCATCATTGCCAAAATCTATAACAACACCTTGCATACGCCCATGTATGTm 
20 ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 
GCTAACATCAGAAAATACCATTTCATATC^ 

TGGTCTCTGGGAGCTGAGATGGTTCTCITCACCACCATGGCCTATGAC 
TTTGTTTCCCTCTTCATTAC^^ 

ATGGTCATGGCTATTGCAGTCACCAATTCCTGGGTGCACACAGCTCTTATCATGAGGTTGA 
25 CITrCTGTGGGCCAAACACCATTGACCACTTCTTCT^^ 
TCCTGTAGCCCTGTAAGAATCAA 
TAGGGGACITrATTCTTACCT^ 

CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 
ACCCTITACrATrCTCCTGTAATCrACACCTATATCCGCCCrG 
30 AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTA^ 

TACAGCTTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCTGAAA 
CACTAG (SEQ ED NO: 230)- 



AOLFR125 sequences: 

35 MTNQTQMMEFLLVRFTENWVLLRIJIALIJ 
LSFUDLCLJSATWKSILNSVASTO 
EAVMSRGLCVQLMALSWLh^GALGLLYTAG 
ISVSVAIGVCYAFSCLVCIWSYVYIFSAVliaSQRQRQSKAFSN^ 

KPGSDAPSILDLLVSVFYSVAPPTLNPVIY^ (SEQ ID 

40 NO: 231) 



ATGACCAATCAGACACAGATGATGGAATTCTrGOT 

TCCTGAGGCTGCATGCTTTGCTCTTCTCACTGATCT 

GTCATCATTCTCCTCATGATTCTGGACCATCGT^ 
45 ACATTTGTCCTTCTrAGACCTGTGTCTC 

CTGTCGCCTCCACTGACTCCATCTCCITCCT 

CTGCTGGCTGGATCAGAGATTGGCATCCTrACTGCCATG 

TCTGCTGCCCCXTAC^CTGTGAGGCTGTCATGAGCAGAGGGCT 

TCTGTCCTGGCTGAACAGAGGGGCCTTGGGACTCriTGTA 
50 AAll I'ilATGGCTCTGATGAGCTACATCAGTTCTTCTGCGATGTCCCTGCC 

CACT TGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 

TTTTCATGTTTAGTTTGCATTGTAGTTTC 

ATCACAGAGACAGAGACAATCCAAAGCCTTTTCCAACTG^ 

ACTGTGTTTCTTGTAACAGGTGCTGTTGCITATTTAAAGCCAGGGTCT 
55 TCTAGACTrGCTGGTGTCTGTGTTCTATTCTGTCGCACCTCCA^ 
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ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ID NO: 232) 

AOLFR126 sequences: 
5 MFLYLCFIFQRTCSEEMEEENAT^^ 

KDPHIJnPMYIJ^GSLAFVDASLSSTVT^ 

ATMAYDRYVAICKAIXYPVI^^ 

PIXKISCHDSSINFIMWIF^ 

YGPLTFKYLGSASPQADDQDMMESIi^^ (SEQ ID 



ATGTTCCmACCTTTGCTTCATTm 

atgcaacattgctgacagagtttgtt^ 

accgctcttcctggcattcttggtaatatatctgatcaccatcatggggaatot 
15 ttgttctcatcrggaaagaccctcaccttcatatcccaatgtacttattcot 
gcctttgtggatgcttcgttatcato:acagtgactccgaagatgct^ 
ctaagagtaagatgatatctct^ 

gtaaccacagaatgttttctctrggcaacaatggcatatgatcgct 
aagctttactttatccagtcattatgaccaatgaact 
20 tttataggtggccttcttcatgc^ 
taattccaacataatacaacacm 
ctgattcctcrattaactttctaatggttm 

TTGGAACTATTCTTATATCTTATACAATTATCCTCTITACAATOT 
AAAGGGATACGAAAAGCTGTCTCCACCTGTGGGGCTCATCTCITATCT 
25 ATGGCCCCCTC^C CITCA AATATCT 

GATGGAGTCTCTATTTTACACTGTCATAGTTCCTITATTAAAT 

GAAACAAGCAAGTAATAGCTTCATTCACAAAAATGTTCAAAAGCAATGTTTAG (SEQ ID 
NO: 234) 



30 AOLFR127 sequences: 

MSNEDMEQDNTTIXTEFVLTGLTYQPEWO 
YFFUxSIAFWAWISSTVTPKML^ 
VAICKPLLYPVIMNNSLCIRLIAFSFLGGFLHALn^ 
PSINPLMVFILSGSIQVFITVrrVLNSYTFAIJTI^ 
35 MYIitfASPQADDQDMTOSWYTIIIPL^ (SEQ ID NO: 235) 

ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTCACA 
GGACTTACATATCAGCCAGAGTGGAAAATGCCCCTGTTCTTGGTGTTCT^ 
TCATCACTATT GTGTGGA ACCTTGGTCTGATTGCTCTrATCTGG 
40 ATCCCCATGTACTTTTTTCITGGGAGTT^ 
AACTCCCAAAATGTTGGTTAATTTCITC 
ATGATTCAATTTTTTTCCTTTGCATTTGGTGGAACTACAGA^ 

GGCATATGATCGCTATGTAGCCATATGCAAACCTTTACTATATCCAGTGATTATGAACAAT 

TCACTATGCATACGGCTGTTAGCCITCTCATTTTTAGGTGGCT^ 
45 TGAAGTCCTTATATTCAGATTAACCrrCTGCAATTCTAACATAA^ 

ATATTATACCACTGTTTATGATTTCCTGTACT 

TTTTGTCTGGCTCAATTCAGGTATTCACCATTGTGACAGTTCI^ 

CTTTTCACAATCCTAAAAAAGAAGT^ 

GAGCCCATCTCTTATCTGT^ 
50 GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCTGTCIT^ 

CTTTGCTAAATCCC^TTATCTACAGTCTGAGAAATAAACAAGTAATAGATTCATT 

AATGGTAAAAAGAAATGTTTAG (SEQ ID NO; 236) 

AOLFR128 sequences: 
55 METQh^TVVTEFILLGLTQS 

IXDASYSFIVVPRMLVDFLSEKKVIS^ 
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STIMNPRACTALSLVLWLGGFmSIVQ 
LMVSNSGIXSLIX^LGIIASYAVI^ 

ADKWSLFHTVIFPLMNPVIYTLRNQEVKASMRK^ (SEQ ID NO: 237) 

5 ATGGAAACACAGAACCTC ACAGTC 

AAGATGCTCAACTTCTGGTCTTTGTGCT^ 

aatttcctcatcattttcaccataaagtcagaccctgggctcacagcccccct 

tctgggcaacttggccttactggatgcatc^ 

gtggacttcctctctgagaagaaggtaatctcctatagaagct 
1 0 tcttgcattttctrggagcgggagagatgttcctcctcgttgtg 

atcxk:catctg<xgg<xtttacactattcaaccatcatgaaccct 

tatcgttggttctgtggcttgggggcitr^ 

cacttgcctttctgtggcccaaaccagctcgataact^ 

caagctggcctgcaccaataccttc^^ 
1 5 ctcagcctcctgtgcttcctgggccitctggcctcct 

ggagcactcctctgaaggaaagagcaagg^ 

atatttctcatgtttggacctgctat^ 

TGACAAGGTAGTTTCT<mrrCCATACTGTCATCm 

CGCTTCXjCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTTGTTAAGTCAACATATGTTT^ 
20 CTGA(SEQIDNO:238) 



AOLFR129 sequences: 

MALYFSLIIilGMSDLFFLSTGHPRASCRMEAMKLLNQSQV 
YVVTVLGNIXnVTWNTO 
25 QIFLUIIXGGVEMVILVSMAFDRYV^ 
AWnjTCGPNVVDSIFCDI^L^^ 
GQSKARSTLTAHITVYILFFGPCIFrVTWPFGNHSVDK^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 

30 ATGGCTCTTTATTTTTCACTCATACTCCATC 

TCATCCAA GAGC GAGCTGTAGGATGGAGGCCATGAAACTATTAAATGAATCTCAA 
AGAATTCATirTGCTGGGACTGACCAGCTCCCAGGATGTAGAGTTTCITCT 
TCTCCKjTTATCTATGTGGTCACAGTTITGGGTAACCTTCTTA^ 
ACCCCTAACCTGAATACT 

35 CCTTGCTTCIT^ 

TCTTTTGCTGGGTGCTTCACT^ 

ACTGTTGGTCTCCATGGCTTTTGACAGATATGTGGCCATTTGTAAG 
ACCATCATGAACAAGAAGGTATGTGTTTTGCTTGTAGTGACCTCATGGCTCTTGGGTCT 
TTCACTCAGGGmCAGATACCATTTGCTGTGAAOT 
40 GACAGCA11 1 lllGTGACCTCCCTTTGGTTACTAAGCTTGCCTGTATAG 
ACAGGTAGTCATTGTTGCCAACAGTGGC^^ 

TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCTACTGGGCAA 
CCGTTCCACHTTGACrGCT^ 

TCTACATTTGGCCCTTCGGCAACCACTCTGTAGATAAGTTCCTTGCT 
45 ATCACTCCTATCTTGAATCCAATTATCTATACTCTGAGAAACAAAGAAA 

TGAAAAAACTCTGGAGAGCITITGTGAATTCrAGAGAAGATACTTAG (SEQ ID NO: 240) 



AOLFR131 sequences: 

MASTSNVTEUFTGIJQDPAVQSV^^ 
50 LVEISYSSTIAPKFITOLLAKIKTISLEGCL^^ 
ISRQI£HLLVAGSWLGGFCHSnQILVn^ 
NSGLFSVFSFULVSSYROLVNIJt^ 

KLVAVFYTWITMLNPIIYTIJRNAEVK^ (SEQ ID NO: 241) 

55 ATGGCCAGTACAAG^TGTGACTGAGTTGATTTTCACT 
TGCAGAGTGTATGCTTTGTGGTGTTC 
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CCTCATCGTTCTGACGGTCAGTATCA 

GCTGCCTGTCCITGGTGGAGATCAGTTATTCCTCCACTATCG^^ 
TTA CTTG CCAAGATTAAAACCATCTCOT 
CTTCTITGGGGTTGCrGAGATCCTTTTGATTGT 
5 ATTTGCAAGCCTCTTCATTATATGAACATTATCAGTCGTCAACT 
TGGTTCCTGGCTGGGGGGCITITGTCACTCCA^ 
CCTTCTGTGGTCCCAATGTGATTGArc 

GCCTGCACTGACACCTTCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCT 
TCITCrCCITCCTCATCTTGGTGTCCTCTTATA 
10 T CTGCAG AGGGGAGGCACAAAGCCCTCTCCACCTGTGCTTCTCACATCACAGTGG^ 
TGTTTTTTGGACCTGCTATCTTCCTCTACATGC 
CTTGTGGCTGTATTCTACACGGTCATCACQXCATGCT 

GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 
GGGAGTGA (SEQ ID NO: 242) 

15 

AOLFR132 sequences: 

MVATNNVTEIIFVGFSQNW^ 

SFVEICTCSVMAPKLIFDSFIKR^^ 

HYMAIMNQRMCGLLVIUAWGGGLLHSVGQTFLIFQLPFCGPNM 
20 FFISLLIITNGGSISWSFFVLMASYL^^ 

PCVTLPADKIVAVFYTVVTPIXNP (SEQ ID NO: 243) 

ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTTTCCCAG 
AGCAGAGGGTCATTTCTGTGATGTTTCTCCTCATGTACACAGCTGTTGTGCT 
25 CCTCATTGTGGTGACCATCCTGGO:AGCAAAGTGCT^ 
GCTACTTATCCTTTGTGGAGATCTGCTACTC 
TCCT TTAT CAAGAGGAAAGTCATTTCTCTCAAGGGCTC 

A'niVl'lUGGTGGCACTGAGGCCTTTCTCCTGATGGTGATGGCCTATGACCGCTATGTGGC 
CATCTGCAAGCCCTTGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCTCGTG 
30 AGGATAGCATGGGGCGGGGGCCTGCTGCATTCTGTTGGGCAAACCTTCCTGATTT^ 

TCCCGTTCTGTGGCCCCAACATCATGGACCACTACITCTGTGATGTCCACCCAGTGCTGGA 
GCTGGCCTGCGCAGACAGCrTCTTCATTAGCCTGCTGATCATCACCAATGGCGGCTCCATC 
TCCGTAGTCAGTTTCTTCGTGCTGATGGOT 

CCACAACTTGGAGGGGCAGCACAAGGCCCTCTCCACCTGTGCCTCTCATGTCACAGTTGTC 
GACCTGTTCTTCATACCTTGCTCCTrGGTCT 

CAAGATAGTTGCTGTATTTTATACAGTGGTCACACCTCTCTTAAACCCTG 
TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTGA 
(SEQ ID NO: 244) 

AOLFR133 sequences: 

MTEFIFLVI£PNQEVQRVCF\aF^ 
SATAPKLISDLIj\ERKVISWGCNUQLFFIinT 
WQVCIYLVGIAWVGGFMHSFAQILLIFHIIJC^ 
GGTLSVISFGVLI^SYMVIIXHLRTWSSEGW 

DKMVAVFYTVITAILNPVIYSLRNAEMRKAMK^ (SEQ ID NO: 245) 



ATGACTGAATTCATITITCTGGTACTTTCTCCCAACCAGGAGGTGCA 

TGATATTTCTGTTCrrGTACACAGCMTTGTGCTGGGGAATTTCCT 

ATGACCAGCAGAAGCCTTGGTTCOXCATGTACIT 

GATCTGCTACTCCTCCGCTACAGCCCCCAAACrCATCTCAGATCTGCT 

GT CATA TCTTGGTGGGGCTGCATGGCACAG Cllll 'C ri 'CTTGGACIT 

GATTTT(XTGCrCACTGTGATGGCCTATGACCACTATGTGGCCATCT 

TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 

GGCTTCATGCATTCCTITGCACAAATCCTTCTCATCTTCCACCT 

TGTGATCAATCACTATTTCTGTGACCTAGTTCCCCTrCTCAAA 

TCCTCATTGGTCTGCTGATTGTTGC 
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CCTCITAGCATCCTATATGGTCATCITGCTCCATCTGAGAACCTGGAGCT 
TGCAAAGCCCTCTCCACCTGTGGGTCCCATTTCGCTGTGGTTATCTTGTT 
CGTCTTCAACTCTCTGAGGCCTTCTACCACTCTGCCCATAGACAAGATGGTGGCT 
ACACAGTGATAACCGCGATCCTGAACOT 
5 GAAGGCCATGAAGAGGCTGTGGATTAGGACATTGAGACTAAATGAGAAATAG (SEQ ID 
NO: 246) 



AOLFR134 sequences: 

MTTIILEVDNHTVTTRFILUj 
1 0 SHL^FLEMWYVTVISPKMLVDFLSHDKSISFNGCMTQ 
NPUtYPVIMTNQLCGTLAGGCWFra^ 
DASQAEMVDFFLADvlVIAIPLCVWASY 
LFTYAMKLMYAYNSNKWSVLYTVIVPm^ 
S (SEQ ED NO: 247) 

15 

ATGA(XACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTT^ 

GGTTTCCAACACGACCAGCCTTCCAGCTrCTCITrTTCT 

CTGACACTGCTGGAGAATCTTCTTATCATC^ 

AGCCCATGTACnTCTTCTrGAGCCACCTCTCCTTCCTGGAGATGTGGTATGTCA 
20 AGCCCCAAGATGCTTGTTGACTC 

TGACTCAACTITACITITITGTGACCTTTGTCT 
GCCTTTGACCGCTATGTAGTC^ 

AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACTGCCATGATTAA 

GATGGTTTTTATAGCACAACTTCACTACTGTGGCATGCCTC^ 
25 ATATCTCTCCACTCCTTAACGTCTCCT 

CITCITGGCCCTCATGGTCATTGCTATTCCTCTTTGTGTTG 

TCCTTGCCACCATCCTCAGGATC^ 

TGCCT<XCACCTGACCGTCGTAATC^ 

CCAAACTCATGTATGCXTTACAATTCCAAC^ 
30 CC^CTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAA^ 

AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA(SEQ 

ID NO: 248) 



AOLFR135 sequences: 

35 MffPSHDSQAFTSVDMEVGNCmTEFILLGFSADSQWQPILFGWim 
DSHLHTPMYFFIGNI^FLDFWYTSVYTPKIIASCVSEDm 
AAA1AYDRHAAICNPLLYSGTMSTALCTGLVAGSYIGGFLNAIAH 
DAPPLVKMSCTNTRVYEKVIXGWGFTVL^SI^ 
ISVMLFYGSLLFMYSRPSSTYSLEIUDKVAAIJYTVn^LL^ 

40 T (SEQ ID NO: 249) 



ATGATTTTCCCTTCTCATGATAGTCAGGCTTTCACCrc 
GCACCATCCTGACTGAATTCATCITGTTGGGTTTCTCAGCAGATTCCCAGTG 
TCTATTTGGAGTGTTTCTGATGCTCTATTTGATAACCITGTCAGG 
45 TCTTAATCCGAACTGATTCCCACTTGCATAC^ 
TTTTTGGATTTCTGGTATACCTCTGTGTATACC 
AGATAAGCGCATTTCCTTGGCTGGATGTGGGGCT 

ACACTGAATGCTATCTCCTGGCAGCCATGGCATATGACCGCCATGCAGCAATTTGT^ 

ATTGCTTTATTCAGGTACCATGTCCACCGCCCTCT 
50 TAGGAGGATTTTTGAATGCCATAGCCCATACTGCCAATACATTCXJGCCT 

TAAAAATATCATTGACCACrTTTTCTGTGATGCACGACCATTGGTAAAA^ 

AAC^CCAGGGTCTACGAAAAAGTCCTGCTTGGTGTC 

TTCTTGCTATCCTGATTTCCTATGTCAACATCCTCCT 

TCAGGAAGACACAAGGCATTCTCCACCTX3TGCTTC 
55 TGGATCATTGTTGTTTATGTATTCAAGGCCTAGTTCCACCTACTCCCTAGA 

GTAGCTGCTCTGTTCTAGACCGTGATCA^ 
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AAACAAAGATATCAAAGAGGCCTTCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A(SEQIDNO: 250) 



AOLFR136 sequences: 

5 MIMENYSMAAQFVOJ)GLTQQ^^ 
SSI^FVDFCTSSVITPK^ 
SPLLYNAMSSWCSLLVIAAFFLGFI^A^ 
HLNELUJ^GFNTLWTI^^ 

FKPPSSNSLDQEKVSSVFYTTVIPMLNPLIYS (SEQ ID NO: 251) 

10 

ATGACCATGGAAAATTATTCTATGGCAGCTGAG 

CAGAGCTCCAGCTGCCCCTCTTCCTCCTGTTCCTGGGAATCTATGTGGTCACAGTAGTGGG 
CAACCTGGGCATGATTCTCCTGATTGCAGTCAGCCCTCTACIT 
TCCTCAGCAGCTTGT<XTTCGTCGATTTCT^ 
1 5 GTGAACTTCCTAGGAAAGAAGAATACAATCCTTTACTCTGAGTGCATGGTCCAGCT 
TCTTTGTGGTCTTTGTGGTGGCT^ 

TGTTGCCATCTGTAGCCCACTGCTTTATAATGCGATCATGTCCTCATGGGTCT 
TAGTGCTGGCTGCCTTCTTCITGGGCTTTCTCTCT 
AAACTGTCCITTTGCAAATCCCACATTATCAACCATTACTTCT 
20 CAATCTCTCCTGCTCCAACACACACCTCAATC^ 

ACACCTTGGTGCCCACCCTAGCTGTTGCTGTCTCCTATGCOT 

CACATCCGCTCCTCAGAGGGCCX3GTCCAAAGCTTTTGGAACATGCAGCTCT 

CTGTGGTGATCTTCmGGGTCCATTACCTTCATGTATTTC^ 

CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTACACCACGGTGATCCCCATGCTGAACCCTT 
25 TAATATACAGTCTGAGGAATAAGGATGTGAAGAAAGCATTAAGGAAGGTCTTAGTAGGAA 
AATGA (SEQ ID NO: 252) 



AOLFR137 sequences: 

MSPENQSSVSEFJXLGLPIItfEQQAVITALFLGN^ 
30 LALTOSFSSVTWKMLMNMQTQH^ 
HYATMTQSQCVMLVAGSW^^ 
NQLAIFTAALTAIMIJFLCILVSYGHIGVT^^ 

PSSNTNDKNIIASVIYTAVTPML^ (SEQ 
ID NO: 253) 

35 

ATGAGCCCTGAGAACC^GAGCAGCGTGTCOSAGTTCCTCCTCCTGGGCCTCCCCATC^ 
CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTAGACTCT^ 
TCCTTAGCCACTTGGCCCTCACTGACATCTCCITTTCATCT 
40 ATGA ACA TGCAGA CTCAGCACCTAGCCGTCTTTTACAA 
TTTTCATATTTTTTGCTGACTrAG 

GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 
TGGTGGCTGGGTCCTGGGTCATCGCTTGTGCGTGTGCTCTTTTGCATACCCTCCT 
CAGCTTTCCTrcrGTGKTrGACCACATCATCCCTCACTACrrCT 
45 CAAGTTGTCCTGCTCAGACACCTCCCTCAATCAGTTAGCAATCT^ 
GCCATTATGCTTCCATTCCTC^ 

CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCTrGTCXACTTGTGGATCCCACCT 
GTGGTGACTATCTATTATCXjGACAATTATTC 

CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 
50 TTCATTTACAGTCTGAGAAATA^ 

TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTITGGGAGGCTGA (SEQ ID NO: 254) 

AOLFR138 sequences: 

MLNFTDVTEFILLGLTSRREWQ\nOT 
55 FWVWFSSNVTPKMLEN1JSDKKTOYAD 

GSKMSRGVCIRIJriTPYIYGPLTSLTATLWTYGLYFOT 
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TMLILAGINFTYSLTVn^ 

ESVEQGKMVAVFYTTVIPMLOTMIYSLRNKDV^^ (SEQ ID NO: 255) 

ATGCTCAATTTCACCGATGTGACAGAGTTCATTCXIT^ 
5 GGCAAGTTCTCITCTTCATCGTTTTTOT 

GGCATGATGTTGTTAATCAAGGTCAGTCCTCAGCTrAACAGCCCCATGTACTTTTTCCT 

GTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCT 

CTGTTATCAGATAAAAAAACAATTTOT^ 

TGCTCTTGTCCATGTGGAAATTTTTATTCITGCT 
1 0 TTGGAAATCCTTTGCTTTATGGCAGCAAAATGTCAAGGGATGTCTGTATTCGACTG 

TTTCCCTTACATITATGGTTTrCTGACGAGTCTGACAG 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTG 

GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGCT 

ACATATTCCCTGACTGTAATTATCATCTCTTACTTATTCATCCTCATTGCCATTCT 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 

CATCATATTCTATGGTACTCTGATCTrc 

GAGCAGGGGAAGATGGTGGCTGTGTTCTATAC£ACAGTG^ 

TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 256) 

20 

AOLFR139 sequences: 

MGFPGIHSWQHWIiSlJPLALLYLlJ^ 
KILAILWFNAKTISLLECFAQMYAIHCTVAMESSTI^ 
GFMALRNSLCLISWLLAAQRHY^ 
25 DLGLIIIi>YALILYSVLKLNSPEAASKALST 

HNVPPALNPMVYALKNKELRQGLYKVIJRLGVKGT (SEQ ID NO: 257) 



atgggattccctggcattcacagttggcag 

acctcttagctctcagtgccaacatccitatcctgatcatcatcaacaaaga 
30 gcaccagcctatgtactatttcctgggcatcrrggctatggcagacataggcctggctacc 

acca tcat gcctaagattttggccatcttatggttcaatgctaagaccatcagtctcct^ 

agtgctitgctcagatgtatgc^^ 

ctgcatggctat tgata gatatgtagccatttgtcgacto 

actgaatcttttgttttcaaagcaaatgggttcatggcact 
35 t ctca gtgcctctgttggctgccc^^ 

tctttgttctaaccttggagtcactagcctatcit 

aaccaggtccttttggcntggacactcatgggaagtgacctgggtttg 

atgctctaatactttactctgtcctgaagctgaactctccagaag 

aagtacctgcacctcccacctcatcttaat^ 
40 ccattactcgtagtacaggaatgagagttccccttattccagttcractr 

caatgtcattccccctgccctg^ 

caaggcttatacaaggtacttagactgggagtgaagggcacctga (seq id no: 258) 



AOLFR140 sequences: 

45 MLTO^JKTDUPASFILNGWGLEDTQLMSFPFCSMYW 
FIAMLSFTDLVMCSSTIPKALCl^ 
AIOTIJlYSmTNPVlAKVGTATFLRGVIXm 

NVKVNAIY GIMVALUGGFDIIX:mS YTMKRAWSLSSAD ARQKAFOT 
FSFFSHRFGEHIIPPSCHIIVANIYIXIJPTMNPI^ (SEQ 
50 ID NO: 259) 



ATGCTAACACTGAATAAAACAGACCTAATACCAGCTT 
GACTGGAAGACACACAACTCTGGATTTCCTTCCCATTCTGCT 
GGTAGGGAATTGTGGACTCCTCTACCTCATTCACTATGAGGATGCCCT 
55 TACTACITCTTGGCCATGCTTTCCTTTACTGA 
AGCCCTCTGCATCTTCTGGTTTCATCT^ 
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atgttcttcatccacacot^ 

atcgctatgtggccatctgctacccotacgctaitcaactatcct^ 

gcaaaggttgggactgccaccttcctgagaggggtattact 

caccaagcgcctgccctactgcagagck:aatatacttccccatacctactgtgaccacatg 
5 tctgtagccaaattgtcctgtggtaatgtcaaggtcaatgccatctatggtctgatggttg 

ccctcctgattgggggctttgacatact^ 

gcagtggtcagcctctcctcagcagatgctc^ 

acatttgtgccattgttttctcctatactccagctttcttct 

gggaacacataatccccccircttgccacatcattgtagccaatatttatct 
10 ccgactatgaaccctattgtctatggggtgaaaaccaaacagatacgagactgtgtcataa 

ggatcctttcaggttctaaggataccaaatcctacagcatgtga (seq id no: 260) 



AOLFR141 sequences: 

MSSTLGHhMESPNHTDVDPSWFLLGIPGLEQFHLWIJSLPVCGLG 
15 HKP VYLFIXMLSTTOIAASVSTVPKLLAIFW CGAGHISASACI^QMFFIHAFCMMESTVLLAM 
AFDRWAICHPLRYATILTDTHAHIGVAAV^ 
VVKIACGDTRPNRVYGLTAALL^ 
VIUSYTPAIPSFFTHRFGHHWVHIHILLA^ 
GMGDCASE (SEQ ID NO: 261) 

20 

ATGTCCAGCACTCTTGGCCACAACATGGAAT 
TCTTCITCCTCCTGGGCATCCCAGGTCT 

TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTGGTTGTTGTTGCCA 
AACCAGTCTTGCACAAGCCTGTGTACCTTTTTCTGTGCATGCT 
25 GCCTCTGTCTCCACAGTTCCCAAGCrACTGGCTATCITCTGGTGTG^^ 
CTGCCTCTGCCTGCCTGGCACAGATGTTCITCATTCATGCOT 

GTGCTACTGGCCATGGCCTITGATCGCTACGTGGCCATCTGCCACCCACTCCGCTATGCCA 
CAATCCTCACTGACACCATCATTGCCCACATAGGGGTGGCAGCTGTAGTGCGAGGCTCCCT 
GCTCATGCTCCCATGTCCCTTCCTTATTG 
30 TACACACGTACTGTGAGCACATGGCTGTGGTGAAGCTGGCCTGTGGAGA CACCA GGCCTA 
ACCGTGTGTATGGGCTGACAGCTGCACTGTTG 

TCTCTCCTATGCCCTAAGTGCACAAGCTGTCCTTCGCCTCTCATCCCATGAAGCT 
AGGCCCTAGGGACCTGTGGTTCCCATGTCTGTGTCATCCTCATCTCTrATACACCAGCCCTC 
TTCTCCTTTTTTACACACCGCTTTGGCCATCACGTTCCAGTCCATAT^ 
35 CAATGTTTATCTGCTTTTGCCACCTGCTCITAATCCTGTGGTA 

AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 



AOLFR143 sequences: 
40 MLGLNGTPFQPATLQLTGIPGIQTGLTWVALI^ 
SMIALNDLGVSFSTIJTVISTFC^^ 
PLRYVTVLTHNREJ^GmiLTKSFm 
HVNNIYGIXVIIFIYGMDSTTII^ 

MfflRFWKSAPPVVHVMMSNVYU^PMIOT (SEQ ID NO: 

45 263) 



ATGCTGGGTCTCAATGGCACCCCCnTCCAGCCAGCAACACTCCAGCTGACAGGCATTCCT 

GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATCCT 

GTAGGTAACCTCAGCATTCTCACTCTGGTGTTTTGGGAGCCTGCTCT 

50 ACTACTTCCTCTCTATGCTCGCTCTCAATGATCT 

GTGATTTCTACrTTCTGCTTCAACTACAACCATGTTGCGTTT 
GTTCTTCAT<XACACTTTCTCCTTCATGGAGTCAGGCATACTGCT 
GCTTTGTGGCTATTTGTTATCXATTACGCTATGTCACTGTGCT 
GCTATGGGTCTGGGCATCCTTACCAAGAGTTTCACCACTCTOT 

55 GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACTGTCT 

CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCTOT 
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TTTTTACCTATGGTATGGACTCAACTTTCATCCTGCm 

ATGCTGGTCATCATATCCC^GGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCTITrATCTGCCCATAATTGCrGTCT 
AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTC 
5 GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCT 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 



AOLFR144 sequences: 

MGIJTTVTHPAFFLLTG 
10 SMLSFSDVAISMATLPTVIilTFCLNARMTFDACLIQMFLIHF 
PLRYATVLTTEVIAAMGLGAAA^ 
NSIYGIJ^VSTFGMDUTIFLSYVLILR^ 

TVHRFGKHVPCYIHVLMSNVYLFVPPV^ (SEQ ID NO: 265) 

15 ATGGGGTTGTTCAATGTCACTCACCCTGC 

GAGCrCTCACTCCTGGCTGTCAGGGCCCCTCTGCGTGATGTATGCT 

AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 

TCCTGTCCATGTTGTCCTTGAGTGAT^^ 

CGAACCTTCTGCCTCAATGCCCGCAACATC 
20 TATTCACTrCTTCTCCATGATGGAATCAGGT^ 

TGGCCATTTGTGACCCCTTGCGCTATGCAACTGTGCTCACCACTGAAGTCATTGCT 

GGGTTTAGGTGCAGCrrGCTCGAAGCTTCATCACCCTITrCCCT 

GGCTGCCTATCTGCAGATCCAATGTTCTTTCTCACTCCTACTGCCT^ 

AGGCTTGCCTGTGCTGATATCAGTAT^^ 
25 CTTTGGCATGGACCTGTTTTTTATCTTCCT 

CCACTGCTTCCCGTGAGGAACGCCrCAAAGCTCTCAACACATGTGTGTCACATATCCTG 

TGTACTTGCATTTTATGTGC^^ 

GTCCCATGCTACATACATGTCCTCATGTCAAATGTGTACCTATTTGTGCCTCCTGTGCTCAA 
CCCTCTCATTTATAGCGC^^ 
30 CACATCAAAATATGA (SEQ ID NO: 266) 



AOLFR145 sequences: 
MSVQYSI^PQFMLI^NTTQFSPIF^^ 

TPMYYLLSLLALTDLGLCVSTLPTTMGIFWFNSQSIYFGACQIQMFCffl 
35 RFVAICHPLRYSVirrGQQVVRAGIJ^ 
CTDTTFNNLYGLMVVVFIVMLDLVL 
FWMMGI^LVHRFGKHAPPAIHLLMANVYLFVPPMLW 
(SEQ ID NO: 267) 



40 ATGTCAGTCCAATATTCGCTCAGTCCTCAATTCATGCTGCTA 

CC CCATA TTCTATCTCACCAGCTTTCCTGGAITGGAAGGCATCAAAC^ 

CCTITITCTTTATGTA<^ 

ACCAACCCTCGTCTGCACACACCCATGTACT^ 

GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCTTCTGGTTTAACT 
45 ATCTACTTTGGAGCGTGTCAAATCCAGATGTTCTGCATCCACTCTTTTT 
CTCAGTGCTCCTCATGATGTCCTTTGACCGCTTTGTG 

CGGTCATTATCACTGGCCAGCAAGTGGTCAGAGCAGGCCTAATTGTCATCTTCCGGGGACC 
TGTGGCCACTATCCCTATTGTCCTCCTCCT 
TCTCCCACTCATTTTGCCTGCACCAGGAAGTGATACAGCTGGCCT 
50 CAATAATCTGTATGGACTGATGGTGGTAGTTTTCACTGTGATGCTGGACCrGGTGCT 
GCACTGTCCTATGGACTCATCCTGCACACAGTAGCAGGCCTGGCCTCCCAAGAGG 
GCXXjTGCCTTTCAGACAT^^ 

ATGGGGCTGTCCCTGGTGCACCGTTTTGGGAAGCATGCCCCACCT 
GGCCAATGTCTACCTITITGTGCCTCCCATGCrrTAACCCAAT(^ 
55 AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGTCTTAAAAAGGCCAGTAAATGA (SEQ 
ID NO: 268 
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AOLFR146 sequences: 

MSQVTNTTQEGIYFILTDIPGFEASHIWISIPVCCLYTISM 
IALTOIXjLTLTTLPTVMQ 
5 HTTASlLTraVIGRTGLAnrc^ 

swgfaiaujoivdpiijvisytl^^ 

hrfakhasplvhvimaniyu^ (seq id no: 

1 0 atgtcccaggtgactaacaccacacaagaaggcatctacitcatcctca 
gatttgaggcctcccacatctggatctccatcc^ 
atgggcaataccaccatcct<^^ 
atctgtttctctccatgct^ 

gtcatgcagcitctctggttcaacgttcgtagaatcagctctg 
15 titcttcotcatggattctcctttatggagtot 

gctatgtggccatctgctgtccccrccattatgccrccatcctcaccaa 

agaactgggttagccatcatttgctgctgtgttctggcxjgttcttc 

caagcgactgcctttctgccactcccaccitctctct 

tgatccgcctggtctgtgctgacatcagk3ctcaacagct 
20 gctcattattatcgtggatcctctgctcattgtgatctcctatac 

tcitgggcacagccacctgggctgagcgactccgtgccctcaataactgcct 

tctagctgtcctggtcctctacact^ 

agcatgcctctccactggtccatgttatcatgck:caatatctacctgct 
gatgaaccccatcatttacagtgtaaagaacaagcagatccaatggggaatgttaaatttc 
25 ctttccctcaaaaatatgcattcaagatga (seq id no: 270) 



AOLFR147 sequences: 

MPSASAMIIFNI^SYNPGPFILVGff 
FFI^MIAMTOLILSTAGWKAI^I^ 
30 AICSPIJlYTTILTPKTnKSAMGISFRSFCniJ>DWLLTCL^ 
M^WGFCWIMTVISDVILUV^^ 

LAHRFGHNVSRTFHMFANLYIVTP PALNPMVYGVKTKQIRDKVILLFSKGTG (SEQ ID NO: 



35 ATGCCATCTGCCTCTGCCATGATCATTTTCAAC 

TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTG 

ATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCTCTACCTCATTGTGGTGGAGCATA 

GTCTTC^TGAACCCATGTTCTrCTTTCTCTCCATGCTG 

ACAGCTGGTGTGCCTAAAGCACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACAT^ 
40 (^GGATGCCTTACACAAATGTTCITCCTTCACTATAACm 

ATGGCCATGGCATTTGATCACTATGTAGCTATCTGTTCTCCCTTGAGATATACCACC^ 

GACTCCCAAGACCATCATGAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCT 

CTGCCAGATGTATTCTTGCTGA^ 

CATACTGTGAGCATATAGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCX^ATCAACrrCTG 

45 GTATGGCITrTGTGTTCC^ATCATGACGGTCATCrCAGA 
ACGCACACATCCTCTGTGCTGTCTTTGGCCTT(XCT 
CGGCACTTGTGGTTCTCATGTCTGTGTCATCCTCATGTTTTATACACCT 
TCCTCGCCCATCGCTTTGGACACAATGTCTCTCGCACCTTCCACATCATGTTTGCCAATCTC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 

50 GAGATAAGGTTATACirTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 

AOLFR148 sequences: 

mptvnhsgtshtvfhiix3ipglqdqhmm 
mlagadivlstctipqaiaifwfragdisl^^ 
55 yttiltoalikocvwsi^ygtifpnfllkrltfcq 
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FSILMSTVVLDVVnnSYMLILHAVFHMPSPDACHK^ 

HIPPCfflff I^NVCILAPPMO^ (SEQ ID NO: 273) 



ATGCCTACTGTAAACCACAGTGGCACTAGCCAC^ 
5 GCCTACAGGACCAGCACATGTGGATTTCTATC^ 

CITGGGAACAGCCTGCTCATCTrCATTATCCTC^ 

ACCTCITCCTCTGCATGCTGGCTGGAGCAGACATTGTCCTCT 

GCCTTAGCTATCTTCTGGTTC^ 

CTTCITCATCCATTCCACCTT 
10 ACTATATTGCCATATGCTACC^^ 

GAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTACAATTTTCCCTATC 

TAAAAAGATTGACTTTCTGCCAGAATAATATTATTCCACAC^ 

CCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTm 

ATGTCGACGGTGGTCTTAGATGTTGTACTAATTTITATTTCCT 
1 5 TGTCTTCCACATGCOTCTCCAGATGCITGCCACAAAGCTCT^ 

TCTGCATCATCATCCTCITITATGGGTCTGGCATCTTCACAATCCTTACCC^ 

CGCCACATTCCACCXTGTATC^ 

GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGTTT 
TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 

20 

AOLFR149 sequences: 

MSNASIiTAFILMGIJHAPALDAPLFGWLVVYVLTVI^ 
SFIDMWFSTVTWKLLMTLWPSGI^ 
LRYTSMMTGRSCIXIATSTWI^GSLHSAVQAILTFHLP 
25 AIETVIFVTVGIVASGCFVLIVI^W^ 

PGSRKAVDGWAWYT\n.TPIXNPVVYTIimKE (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 
30 TGGACGCCCCCCTCITrGGAGTCTTCCTGGTGGTTTACGTGCTCACTGTGCT 

CCTCATCCTGCTGGTGATCAGGGTGGATrCTCACCTCCACACCACCATGTACTACT^ 
CCAACCTGTCGTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCTGATGAC 
TTTGGTGTTCCCAAGTGGCAGGGCTATCTCCTTCCACAGCTGCATGGCTCAGCT 
TTCACTTCCTAGGGGGCACCGAGTGTTTCCTCTACAGGGTCATGTCCTGTGATCGCT 
35 GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATGACTGGGCGCTCGTGTACTCTTCTG 
GCCACXDAGCACTTGGCTCAGTGGCTCTCTGCACT 

ATTTGCCCTACTGTGGACO^AACTGGATCCAGCACTATTTGTGTGATGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCATA^ 

GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
40 GCGGAT CCGC AC CTCAGA GGGGAAGCACAGAGCCTTTCAG 
GTGGTCCTTTGCTTCTTTGGCCCTGGTCTm 

TGTGGATGGAGTTGTGGCCGTTTrCTACACTGTGCTGACGCCCCTTCTC 
ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAAAGACAAAGTAGCAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 

45 

AOLFR150 sequences: 

MELGNVTRVKEFIFIXjLTQSQDQSLVLFIJTXLVYM 
NIAILDICTSSTTAPKVLII)II^KKXTISYTSC^ 
HYVTIMSRGQCTAIJSASWMGGFVHSIVQISIIJ^ 
50 LEFLMISNNGLVTTLWFIF^^ 

PALJICPPHRKGHLCHIJICHLPSAEProiiiSEEPGNEVSHEKTEEKTRAF (SEQ ID NO: 277) 



ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTAT 

AAGACCAGAGTTTGGTCTTG 1 1 rC14"l'l'ri"rATGTCTTGTGTACATGACGACTCTGCTGGGA 
55 AACXTCCTCATCATGGTCACCGTGACCTGTGAGTCTCGCOT 

GCTCCGCAATCTAGCCATCCTTGACATCTGCTTCTCCTCCACAACTGCT 
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TGGAOnTCTGTCAAAGAAA^ 
CTTCCACCTCCTTGGTGGGGCAGACATTTTTTCTCTCT 

TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCCT 
CATCTCTGCCTCTTGGATGGGGGGCTTTGTCCACTCCATCGTGCAG 
5 CTCTCCCTTTCTGTGGACCCAATGTTCT^^ 

AAACTCACTTGCACTGACACTITTGCTCTrGAGTTCTTGA 
CACTACCCTGTGGTTTATCTTCCTGCTTGTGTCCTACACAGTCATCCTAATGA 
CTCAGGCAGGAGGGGGCAGGAGGAAAGCGATCTCCACTTGCAC 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACT 
10 AGAAAAGGCCATCTCTGTCACCTTCACTGTCATCTCCCCTCTGCTGAACC^ 

CTCTGAGGAACCAGGAAATGAAGTCAGCCATGAGAAGACTGAAGAGAAGACTCGTGCCTT 
CTGA (SEQ ID NO: 278) 



AOLFR151 sequences: 

1 5 MFSPNHTIVTEFILUILTDDPVLEKILFGVFIA^ 

FVDICYSSNVTPNMLHNFLSEQKTISYAGCFTQCLLFIALW^ 

SRMSKMCVCLVTIPYMYGFLSGFSQSLLTFHI^FCGSLEINHFYCA^ 

MFVVAGFNLSSSLITILI^YLFIFAAIFRIRSAEGR^ 

KSVEESKITAWYTFI^PMLNPHYSLR^^ (SEQ ID NO: 279) 

20 

ATGTTCTCCCCAAACCACACCATAGTGACAGAATTC 

CAGTGCTAGAGAAGATCCTGTTTGGGGTATTCCTTGCGATCTACCTAATCACACT 
CAACCTGTGCATGATC CTGCT GATCAGGACCAATTCCCACCTGCAAACACCCATC 
TTCCTTGGCCACCTCTCCTTTGTA 

25 GCACAATTTCCTCTCAGAACAGAAGACCATCTCCTA 

CTCTTCATCGCCCTGGTGATCACTGAGTTTTACATCCTrGCTTCAATGGCAT^ 
TGTAGCCATTTGCAGCCCITrGCATTACAGTTCCAGGATGTCCAAGAACATCT 
CTGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTCACT 
TCACTTATCCirCTGTGGCTCCCTTGAAATCAATCAm 

30 TCATGCTGGCCTGCTCTGACACCCGTGTCAAAAAGATGGCAATGTTTGTAGTO 
TAATCTCTCAAGCTCTCTCTTCATCATTCTTCTGTCC^^ 

caggatccgttctgctgaaggcaggcacaaagccititct^ 
atagtcactttgttttatggaaccct^ 

CTGTAGAGGAGTCCAAAATAACTGCAGTCTTITATACTTT^ 
35 ATTGA TCTA TAGCCTACGGAACACAGATGTAATCCre 
AAATCCTTTCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 



AOLFR152 sequences: 

MDQINHTNVKEFFFLELTRSRE^ 
40 KSVUDIVFSSITWItfLVDL^ 

HYVTMMRKEVWVALWASWVSGGLHSHQV^ 
FALELFMISNNGLVTLJ.WFLLLLGSYTVILVMLilS 

YIYCRPFMTTJMDTT^ (SEQ ID 

45 

ATGGACCAGATCAATCACACTAATGTGAAGGAGTTTTTCTTCCTGG 
GAGAGCTGGAGTTTTTCTTGTTTGTGGT 

AAATGCACT<^TTGTGGTCACTATTACCTGTGAGTCCCGCCTACACACTCCT 
TCCTGCGGAACAAATCAGTCCTGGACATCGTTTO 
50 GTGGAT CTTTT ATCAGACAGGAAAACCATC^^ 
TCTTCCACmGCTGGTGG^ 
CTTGCAATCGCCAAGrcCCT^ 

TTGGTGGTGGCITCTTGGGTGAGTGGTGGTTTGCATTCAATCATCCAGGTAATT 
TTCGATTCCCCTTCTGTGGCCCCAACACACTGGATGCCITCT 
55 GTAAAACTGGCCTGCACTGACACCTTTGCITrGGAGCTT^ 

TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCTACACTGTCATTCTGGTC 
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AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACTCTTCAOTCGTGCOT 

CATGGACACAACCATATCCATTAATAAC^CGGTCATTACCCCCATGCTGAACCCCATCAT^ 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGAC1TGGG 
5 CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 



AOLFR153 sequences: 
MSKTSLVTAHLTGLPHAPGLDAPLF 

FD3MWSTVTVPKMIMTLVSPSGRAISFHSCV AQLYFFHFLGSTECPLYTVMS YDRYLA1SYPL 
1 0 RYTSMMSGSRCALLATSTWLSGSUiSAVQTIL^^ 
NEMVFVDIGLVASGCmJVI^^ 

PGSRDVVDGWAIFYTVLTPLLNPVVYTUl^ (SEQ ID NO: 

283) 



1 5 ATGTCCA/\GACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCACTCTTTGGAATCTTCCT 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACT^ 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACT 

CITGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCT 
20 TCCACTTCCTGGGGAGCACCGAGTGTITCCTCnACACAGTGATGT^ 

GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACTTGGCTCAGTGGCTCTCTGCACrCT 

TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTG^ 
AACTGGCCTGTGCAGACACCTCAGCCAACGAGAT^ 
25 GGCCTCGGGCTGCTTTCTCCTGATAGTGCTGTOT 

GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTC^ 
GGTCCmGCTTTTTTGTNNCCTGTGT^ 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACACCCCTTCTCAA 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
30 TCTCAGGGAGAATAA (SEQ ID NO: 284) 



AOLFR156 sequences: 

MCWAMPSPFTGSSTRNMESRNQSTVTEFrFTGFPQLQDGS 
DTHLGNPMYNHSIFSFLEIWYTC^ 
35 MAIDRYVAK^ttLRYQMMTPRLC^^ 
VI^IACTDTSMILIEDVIHAVTIIOT 
SVSIMYLRFSNTYPPVLDTAIALMFTVI^ 
(SEQ ID NO: 285) 

40 ATGTGCTGGGCTATGCCCTCTCCATTTACAGGTAGCTCTACrAGAAATATGGAGAGCAGAA 
ACCAATCAACAGTGACTGAATTTATCTTCACTGGATTCCCTCAGCTTCAGGATGGTAGTCT 
CCTGTACTTCTTTCCITrACTrTTCA 

CTCTGCTGTAAGGCTGGACACCCATCTGGGCAACCCCATGTATAATTTT 
CCITrCTGGAGATCrGGTACACCACAGCCACCATTCCCAAGATGCTCTCCAA 
45 TGAAAAGAAGGCCATCTCAATGACTGGCTGCATCTTGCAGATGTATTTOT 

GAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 

ACCCTCTTCGCTATCAAATGATCATGAC^ 

TGCCTCHTCGGTTTCCTrATCCTGCTTC 

TGGGCCCAACCAAATCCATGAGATCTTCTGTGACTTGGTCCCTGTGCT 
50 ACAGACACGTCCATGATTCTGATTGAGGATGTGATTC^TGCrGTGACXIATCA 

TCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGGATTCCCTOT 

GAAGGGAGGCAAAAGGCTTSTITrCTAOT 

TTGGCAGTGTATCACTCATGTACTT<^^ 

AGCCATTGCACTGATGTTTACTGTACTTGCTCCATTCTTC^ 
55 GAAACAAGGA(^TGAACAATGCAATTAAAAAACTG 

AGCCTGGAGGTTAA (SEQ ID NO: 286) 
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AOLFR157 sequences: 

MAMDNVTAWQFIXIGISNYPQWR^ 
SFUDLCYGTASMPQALVHCTSTHPYI^^ 
5 UtYSVSWNGPVCVCLVATC^ 
NEFMIJrTSIFTLLLPFGFVL^ 

QSKSSPDQDKFISVFYGALTPMLNPLIYSU^ (SEQ ID NO: 287) 

ATGGCCATGGACAATGTCACAGCAGTGTTTCAGTTTCTCCTrATTGGCATTTCT 
10 TCAATGGAGAGACACGTTTTTCACATTAGTGCTGATAATTTACCTCAGCACATTGT^ 
AATGGATTTATGATCTTTCITATTCACTTTGACCCCAACCTCCA 
CCTTAGTAACCTGTCTTTCTTAGACCriTrGTTATGGAACAG 
TGCATTGTTTCTCTACCCATCCCTACCT 

TCCTrGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCT 
1 5 TTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGTCTGCTT 
GGTTGCTA(XTCATGGGGGACATCACTTGTGCTCACTGCCATGCT 
CTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCT 
GCTGACCTGTTCTGATACCAGCCTCAATGAATTTATGATCCTCATCACCA^ 
TGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTACATACGAATTGCTATGGCT 
20 ATTCGCTCACTCCAGGGCAGGCTCAAGGCCTTTAC^ 
TGACAATCTTCTATGGGTCAGCCATCT^ 

TGACCAGGACAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCC 
ATATATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGG 
ACATGA (SEQ ID NO: 288) 

25 

AOLFR158 sequences: 

MKAGNFSDTPEFFLLGIi>GDPELQP]LFMLFIJ3 
LSLVDICFTSTTMPKMLVMQAQAQSINYTGCLTQICFVLVF^ 
LRYNVIMNPKLCGLIXLLSFIVSVLDALLHTLMVLQLTF 
30 NILVYLVTSLLG WPLS GHFSYTRIVS S VMKLPS AGGKYKAFSICGSHLIVVSLFYGTGFGVYLSS 
GATHSSRKGAIASVMYTVVTPMLNPL^ (SEQ ID NO: 289) 



ATGAAAGCAGGAAACITCTCAGACACTCCAGAATTCTTTCT 
CGGAGCTGCAGCCCATCCTCITC^ 
35 GAACCTGCrCATCATCCTGGCCGTCAACTCTGACTCCCACCTCCACACCCCCATGTAOT 
TCCTCTCTATCCTGTCCTTGGTCGACATCTGTTTCACCT 

GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCT 
TTGTCCTGGTTTTTGTTGGATTGGAAAATC 

TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCTG 
40 CTGCTTCTGCTGTCCTTCATCGTTAGTGTCCrGGATGCTCrGCT 
ACAGCTGACCrTCTGCATAGACCTGGAAATTCCCCACTTTTTCT 
TCAAGCTCGCCTGTTCTGATGTCCTCATCAATAACATCCTGGTGTATTTGGTC 
GTTAGGTGTTGTTCCTCTCTCTC 

TGAAAATTCCAT CAGCT GGTGGAAAGTATAAAGCTTTITCCATCT 
45 CGTTGTTTCCTTGTTTTATC^ 

CCTCCAGGAAGGGTGCAATAGCAT^^ 
ACTCATTTACAGCCTGAGAAACAAGGACATGITGAAGGCm 
GATACCATCTTTCCATTGA (SEQ ID NO: 290) 



50 AOLFR159 sequences: 

MGPRNQTAVSEFLIMKVTEDPE 

I^FTOICLTTTTVTKILVMQAQNQSriTTGC^ 

RYTVIAINVHFWGIIJLLSMFMST^ 

INNILIYFASSWGAIPI^GIIFSYSQrvnrSV^ 
55 SAVAESSRITAVASVMYTVWQMMNPFIYSIJINKEMK^ (SEQ ID NO: 29 1) 
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ATGGGACCCAGAAACCAAACAGCTGTTTCAGAATTTCITCrCATGAAACT 
CC^GAACTGAAGTTAATCCCTTO 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCTGACT 
CTTCTCTITAATCTCTCCTTTA 
5 AGTGAACATCCAAGCTCAGAATCA^ 

CTTGTCTTGGTITITGCrGGCrTGGAAAGTO 
TGTGGCCATTTGCCAC(XACTGAGGTACACAGTC 

CTGATTCTTCrCTCCATGTTCATGAGCACTATGGATGCCCTGGTTCAGAGTCT 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCTTTGTTCTTCT 
1 0 ATCAAGCTCGCCTGTTCTGACACCCTCATCAACAACATCCTCATATATTTTGCAA 
ATTTGGTGCAATTCCTCTCTCTGGAATAATTTTCT 

TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCTCT 
TGTTTTTTCCTTGTTCTATGGGACAGCTTTTGGGGTGTA 

CTTCCCGAATTACTGCTGTGGCTTCAGTGATGTACACTGTGGTCCCTCAAATGATGAA 
1 5 CTTCATCTACAGCCTGAGAAATAAGGAGATGAAGAAAGCTTTG 
GCTGTTTCCTTTTTAG (SEQ ID NO: 292) 



AOLFR160 sequences: 

MPMQIXLTDFIIFSIRFIINSMEARNQTAISKFLLLGLIED 
20 AVISDSHLHTPMYFTliTNLSFI^ 

LIAAMAYDRYVAICHPLRYTVIMNPRLCGL^ 
CELAQVIQLTCSDTLINNILIYFAACIFGGVPI^GIII^YT^ 
SIVLIJFYGAG1XjVYISSV\^ 
SLLWCAICFGFRFLE (SEQ ED NO: 293) 

25 

ATGCCGATGCAGCTGCTGCTTACAGATTTTATTATCTTTTCCATCAGATTCA 

CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCTCCTGGG 

CCGGAACTGCAGCCCGTCCXmCAGCCTGTC 

GAACCTGCTCATCCTCTTGGCTGTCATCTCTGACTCTCACCTCCACACCCCCA 
30 TCCTCTCCAATCTCTCCTTTTTGGACATTTGm 

GTGAACATCC^GCTC^GAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCT 
TTGTCITGTTTTTTGCTGGCnTGGAAAA 

GTGGCCATTTGTCACCCCCITAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCrTCrCTCTCTGTTGACTAGTGTTGTGAATGCCCTTOT 
35 AGGCTGTCCTTCTGCACAGACCTGGAAATCCCGCTCTTCTrCTGTGAACT 

TCCAACTCACCTGTTCAGACACCCTCATCAATAACATCCTGATATATTTT^ 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGTCTTACACT 

GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCTCT 
ATTGTTCTCTrGTTCTATGGGGCAGGTTTGGGGGTGTACATTAGTTCT 
40 ACCTAGGAAGACTGCAGTGGCTTCAGTGATGT^^ 

TTTATCTATAGTCTGAGGAATAAGGACATGAAAGGAACCTTGAGGAAGTTCATAG^ 
ATACCXTCTCTTCTGTGGTC^ (SEQ ID 

NO: 294) 



45 AOLFR161 sequences: 

MEPRNQTSASQFILLGI^EKPEQETIJJSOT^ 

SLVDFCIATNOTKMLVSLQTGSK^ 

YAKIMSIiaCRIXVGALWAFSCHS 

IFILIVAGMVIATPFVCI^ 
50 SSVLTTVKEKASAVMYTAV^ (SEQ ID NO: 295) 



ATGGAACCAAGAAACX)AAACCAGTGCATCTCAATTCATCCTCCTGGGACTCrCAGAAAAGC 
CAGAGCAGGAGACGCTTCTCTTTTCCCTGTTCTTCTGCATGTACCT 

GAACCTGCTCATCATCCTGGCCATCAGCATAGACTCCC^CCTCCACACCCCCATGTACTTCrr 
55 TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCC^ 

GGTGAGCCTTCAAACCGGGAGCAAGGCCATCTCTTATCCCTGCTGCCT 
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TTOTCCATTTCITTGGCATCGTGGACAGCGTCATA^^ 

CGTGGCCATCTGCCACCCATTGCACT 

CTGGTCGGCGCCCTCTGGGCGTTTTOT 

CCGTCTCGTTTTCTGCGGCAGCCATGAGGTGCCTCACTACTTCTGCGACCTCACT 
5 TCCGACTITCGTGCACGGACACCTCTGTGAATAGGATCTrC^ 

GGTGATAGCCACGCCCITrGTCTGCATCCTGGCCTCCTATGCrCGCATCOT 
TGAAGGTCCCCTCTGCAGGCGGCAGGAAGAAAGCOTCTCCACCTGCAGCT 
TGTGGTTGCTCTCTTCTATGGGACCACCATTGGCGTCTATCTGTGTCCCTCCT 
CCACTGTGAAGGAGAAAGCTTCTGCGGTGATGTACACAGCAGTCACCCCCATGCTGAATCC 
10 CTTCATCTACAGCTTGAGGAACAGAGACCTGAAAGGGGCTCTCAGGAAGCTGGTCAACAG 
AAAGATCACCTCATCTTCCTGA (SEQ ID NO: 296) 



AOLFR162 sequences: 
MMRLMKEVRGRNQTEVTC^ 
1 5 TPMYCTLSSI^FVDASYSSSVTPK^ 
YDRYAATVWPLLYPVLVSGRICFLI^ 
IJO^CSDTHFNGIVIMAFSSFmSCVMI^^ 

FGTILFMYLWPTSSYSMEQDKWSVFYTVIIPVLNPLIYS (SEQ ID 

NO: 297) 

20 

ATGATGAGACTTATGAAAGAGGTTCGAGGCAGAAATCAAACAGAAGTAACAGAATTTCT 
CTCTTAGGACTTTCCGACAATCCAGATCT 

CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTGATTAAGATTGATCT 
CTCCACACCCCCATGTATTTCrTTCTCAGTAGCCT 
25 TCCGTCACTCCCAAGATGCTGGTGAACCTCATGGCTGAGAATAAGGCCATTTCTTTTCATG 
GATGTGCTGCCCAGTTCTACTTCTITGGCT(XTTCCTGGGGA 

ATGATGGCATATGACCGCrATGCAGCCATTTGGAACCCCCTGCTCTACCCAGTTCTCGTGT 
CTGGGAGAATTTGCITITroCTAATAGCrA 
CATACATACAGGGATGACTTTTAGGrrGTCCITTT 
30 ACTGTGACACCCCGCCACTGCTCAAACTCTCTrGCTCT 
ATCATGGCATTCTCAAGTTTTA^ 

GTGTATCTTCATTGCCXjTCTTGAAGATGCCTTCGTTAGAG^^ 
ACCTGTGCCTCTTACCTCATGGCTGTCACCATATTCTrTGGAACAATCCT 
GCGCCCTACATCTAGCTACTCAA^ 
35 ATAATCCCTGTGCTAAATCCCCT^ 

TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 

MQRSNHTVTEFILLGFTTDPGMQLGIJFVVFLGVYSLT^ 
40 I^FII)LWYSSVYTPKILVTa^ 

LYAQAMSIKLCALLVAVSYCGGFINSSnTKKTFSFN^ 
IMMYFLIASNVICPAVLIIASYLFIITSVIJU 

SYSFDMDKIVSTFYTVVFPMI^^ (SEQ ID NO: 299) 

45 ATGCAGAGGAGCAATCATACAGTGACTGAGTTTAT 

GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACT 
ATAGCACCCTC^TCGTGTTGATCTGTAATGACTC 
ACTGGAAATCTGTCGTTTCTGGATCTCTGGTATTCITCTGT 
GACCTGCATCTCTGAAGACAAAAGCATCTOCTITGCTGGCTGCCT 

50 CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCTGGCTGCCGTGGCTTATGACC^ 
GGCCATCTCCAAGCCCCTGCTTTATGCCCAGGCCATGTCCATAAAGCrGTGTGCAT^ 
GTAGCAGTCTCATATTGTGGTGGCTTTATTAACTCTTCAATCATCACCAAG 
CTTTAACITCTGCCGTGAAAACATCATTG 
AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGAT 

55 TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTCCTACCTCTTTATCATCACC 
GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCTTCTCCACATGCTCCTCC 



-150- 



WO 01/68805 



PCT/US01/07771 



GTCACTTTATACTATGGCTCCATTCT 

TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATC 
ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCTCTGAAAAAACTTCTCCCATAA (SEQ 
ID NO: 300) 

5 

AOLFR164 sequences: 

MFLTERNTTSEATFILLGFSDYLE 
HI^FVDFCYSSIIAPMMLVNLVVEDRTO 
LLYTVAISQKLCAMLVVVLYAWGVACSL^^ 
10 SQLLUTVATFNEISTLLIILTSYAFIIVTTLKMPSAS 
NSKNSIUrrVKVASVFYTVVff^^ 
(SEQ ID NO: 301) 



ATGTTTCTGACAGAGAGAAATACGACATCTGAGGCCACATTCACTCT 
15 ATTACCTGGAACTGCAAATTCCCCTOT 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 
ATTTTTTCCTCAACCACCTCTCCTTTGTGGATTTCT 

TGCTGG TGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGm 
CTTITrCTTTTGCACCTTTGTAGTGACTGAATTAATTCT 

20 ACTTTGTGGCCATTTGCAATCCTCTGCTCTACACAGTTGCCATCT 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCT 
CTTTAAAGTTATCTTTrCATGGTTTCAACACAATCAATCAm 
CTGATATCACTCTCTrACCCTGACTCTTATCTCAGCCAGTTGCT 
TTTTAATGAGATAAGCACACTACTCATCATTCTGACATCTTATGCATTCATCAT^ 

25 CCTTGAAGATGCCTTCAGCCAGTGGGCACCGCAAAGTCTTCTCCACCTGTGCCT 
GACTGCCATCACCATCITCCATGGCACCATCCTCTTCCTCTACTGTO^ 
ACTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCnTGTTG^ 
TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 
ACAAAATATTTTCATATTAAACATAGGCATTGGTATCCATTTAATm 

30 A (SEQ ID NO: 302) 



AOLFR165 sequences: 
MAVGRNNTRHlCFILLGI^DHPQMKff 
SNLSFIX)ICYVSSTAPKMLSDirrEQKTISFVGCATQYFWCGM 
35 PLLYTVLISHTLOLKM^ 

TSEVVTFIVSVWGIVSVLVVLm 
YMBPSSSYSLNRDKVVSIFYALVPVVNPIIYSFRN^ 
(SEQ ID NO: 303) 

40 ATGGCTGTAGGAAGGAACAACACAATTGTGACAAAATTCA^ 
ATCCrCAAATGAAGATTTTCCTTTTCATGTTATTTCTGGGGCT 

TGGAACTTAAGCCTCATTGCCCTCATTAAGATGGACTCTCACCTGCACATGCCCATGTACT 

TCnTCCTCAGTAACCTGTCUrTCCTGGACATCrGCTATC 

CTGTCTGACATCATCACAGAGCAGAAAACCATTTCCTTTGTTGGCTGTGCCACT 

45 TTGTCITCTGTGGGATGGGGCTGACTGAATGCTTTCTCCTGGCA 
GTATGCTGCAATCTGCAACCCCnTGCTTTACACAGTCCTCATAT^ 
AGATGGTGGTTGGCGCCTATGTGGGTGGATTCCTTAGTTCnrTTCATTGAAA 
CTATCAGCATGATTTCTGTGGGCCCTATATGATCAACCACTTTTTCT 
TCCTGGCTCTGTCCTGCT^ 

50 GTCGTTGGAATAGTGTCTGTGCTAGTGGTCCTCATCTCITATGGTTACATTGTT 
TGTGAAGATCAGCTCAGCTACAGGTAGGACAAAGGCCTTCAGCACTTGTGCCT 
ACTGCTGTGACCCTCTTCTATGGTTCTGGATTCTTCATGTACATGCGACCCAGTTCCAGCT 
CTCCCTAAACAGGGACAAGGTGGTGTCCATATTCTATGCCTTGGTGATCCCCGTGGTC 
CCCATCATCTACAGTTTTAGGAAT^ 

55 AGGGACCCCGGGATTTCTCACGGTGGACCATTCATTTTTATGACOT (SEQ ID 

NO: 304) 
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AOLFR166 sequences: 
MEMENCTR\OffiFIFLGLTQNR^^ 

NI^IADICFSSITWKVLVDLI^ERKTISFNHCFTQMFLFH^ 
5 HYATMSMHCTGLTVAAWLGGFVHSIVQISL^^ 
EIXMSNNGLLTTLWITLIiVSY^^ 

FTALPMDKAISVTFTVISPIX^ (SEQ ID NO: 305) 



ATGGAGATGGAAAACTGCACCA GGGTA AAAGAATTTATTTTCCTTGGCCTGACCCAGAATC 
10 GGGAAGTGAGCnTAGTCTTATTT(nTITCXrrACT 
AACCTCCTCATCATGGTCACTGTTACCTGT^ 
GCTCCATAATTTATCTATTGCCGATATC^ 
TGGACCTTCTGTCTGAAAGAAAGACCATCrc 

TTCCACCTTATTGGAGGGGTGGATGTATTTTCTCTTTCGGTGATGGCAT^ 
1 5 TGGCCATCTCCAAGCCCCTGCACTATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 

CACAGTGGCTGCCTGGITGGGGGGCTTTGTCCACTCCATCGTGCAGATTT 

CCACTCCCTTTCTGCGGACCCAATGTTCTTGACACTITCT 

CAAACTGGCCCATACAGACATTTTCATACTTGAACTACrAATGATT^ 

CTCACCACACTGTGGTTTTTCCTGCTCCTGGTGTC 
20 GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 

GGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCOT 

TGGATAAGGCCATCTCTGTCACOT 

ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 

25 

AOLFR167 sequences: 

MSITKAWSSSVTMFILLGFTDHPELQALL^ 
I^NI^FmiCTSSAVAPhMLTDFFWEQKTISFVGCAAQFW 
SSFILYPTMTQGLCTKMVVGAYVGG^ 
30 FI^QVVNFLVVVTVGGTSFLQLLISYGY^ 

FVYIJRPSSSYLLGRDKWSVFYSLVffMLNPLIYSLRNK^ (SEQ ID 

NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCTCATCAGTGACCATGTTCATCCTCCTGGGATTCA 
35 CAGACCATCCAGAACTCCAGGCCCTCCTCITrGTC 

CTGGCCTGGAACCTGGCCCTCATTTTTCTGATCAGAGGTGACACCCATCT 
TGTACTTCTrCCTAAGCAACITAT 

AATATGCTC ACTGA CHTCTTCTGGGAGCAGAAGACCATATCATTTG 
AGTTTTTTTTCTTTGTCGGCATGGGTCTGTCT 
40 GACCGATATGCAGCCATCTCCAGCCCCCTTCTCT 

GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTGAGCTCCCTGATCCA 
CTCCATATTTAGGCTTC^^ 

CACCAGTCCTGGCTCTGTCITGCTCrGACACCTTCCTCAGTCAAGTGGTGA^ 
GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCTATGGTTACATAGTG 
45 CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 
CGCATCTGATGGTGGTGACTCrGCTGTTTGGGACAGCCCTm 
CTCCAGCTACTTGCTAGGCAGGGACAAGG 

ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAAGAGATCAAGGATGCCCTGTGGAAG 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 

50 

AOLFR168 sequences: 

MEKINNVTEFIFWGI^QSPEmKVCTVWSFFYni^ 
DICTSSVTAPKMIVDLLAKDKTO 
TIMNRETOSIKMLLGTWVG 
55 VVVTANSGTIALGSFmUSYSIILVSIJ^^ 
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TTFSEDKMVAWYTIITPMLNPLIYT^ (SEQ ID NO: 

309) 



ATGGAAAAAATAAACAACGTAACTGAATTCATlTrCTGGGGTCTITCT 
5 TTGAGAAAGTTTGTTTTGTGGTGTTTTCTTC 

CTCATCATGCTGACAGTTTGCCTGAGCAACCTGTTTAAGTCACCCA 
CTTCTrGTCTTTTGTGGACATTTGTTACT 

TGTTAGCAAAGGACAAAACCATCTCCT1ATGTGGGGTGCATGTTGCAACTGCTTGGAGTAC 

ATTTCTTTGGTTGCACTGAGATCTTCATCCTTACTGTAATGGCCT 
1 0 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 

TAGGKjACGTGGGTAGGTGGGTTCTTACACTCCATTATCCAAGTGGCTCTGGTAGTCCAACT 

ACCCTTTTGTGGACCGAATGAGATAGATCACT 

CTTGCCTGCACAGAAACATACATTGTO 

CTCTGGGGAGTTTTGTTATCITGCrAATCTCCT 
1 5 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGCCATC 

TTATCTTTTTCGGCCOT 

AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCTCTGAm 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATGTTITCTTGG 
GGCTAAAGGGAAATAG (SEQ ID NO: 310) 

20 

AOLFR169 sequences; 

MMDNHSSATEFHLLGFPGSQGLHHILFAIFFFFYLVTLM 
STLEILVTTIIWMMLWG 

NIMNSSTCIWVVIVSWVFGFI^EIWPIYATFQF^^ 
25 IJUvlAVFILlGSLIPTWSYTYnSTILJaPSA 

GVEYNKWSIXVSVLTPFLNPFIFTLR^^ (SEQ ID NO: 311) 



ATGATGGACAACCACTCTAGTGCCACTGAATTCCACCT 

GACTACACCACATTCTTTTTGCTATATTCTTTT^ 
30 ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTCTGCAGTCCCXCATGTAl'nCll'CCr 

CAGCCACCTCTCTACCCTGGAGATCCTGGTCACA^ 

GGATTGCTCTTCCTGGGATGCAGACAGTATCTTTCTCTACATGTATCGCT 

TGGGACCATGGAGTTTGCATTACTTGGAGTGATGGCTGTGGACCGTTATGTGGCTGTGTGT 

AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGGGTGGTAATAGTGT 
35 CATGGGTGTTTGGATTTCTTT^ 

CGCAAATCAAATTCATTAGACCATTTTTACTGTG 

GCGATAACACTCTTCTCACAGAGTTTAT(XTTTTCTTAATGGCT 

TCTTTGATCCCTACGATTGTCTCCTACACCTACATTATCTCCACCATC 

AGCCTCTGGCCGGAGGAAAGCCTTCTCCACTTTTGCCT^ 
40 GCTATGGCAGCTGCTTGTTTCTCTACGTGAAACCCA 

TAAGATAGTTTCCCTGTTGGTTT^ 

TOjGAATGACAAAGTCAAAGAGGCCCTCC^^ 

GAAAGATTAG (SEQ ID NO: 3 12) 

45 AOLFR170 sequences: 

MSFTSUPSLCFSLTLPFIJCTLSLLPFI^AFLFITRWLLA 
ASPSWCPSCMQGPILWI3V1ANLSQPSEF\^LGFSSFGELQAIXYGPFLMLY^ 
ADTHLHTPMYFFLGNFSLLEILV^^ 
TDMAIJ)RWAICHPUIYGTLMSRAMCVQLAGAAWAAPE 
50 FFO)NEPLLQLSCSDTRLLEFWDFLM^^ 
SHLTLWIGYSSTIFLYVRPGKAHSVQ\^ 
RLKGLCKAQ (SEQ ID NO: 313) 



ATGTCTTTCACTTCTCTCATACCCTCACTCT 
55 TATCTTTCTTTATTGCCGTTTCmCT 
CTCTCTCTATTCTCTGTCTCTGTCCCTC 
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TATCTCTCTGTTTCTGCCTCTCCG^ 

TGGATCATGGCAAATCTG^GCCAGCCXrrcCGAATTTG 

TGAGCTGCAGGCCCTTCTGTATGGCCCCTrCCTCATGCITrAT 

ACA(XATCATCATAGTTATGGTCATAGCTGACACCCACCTACATACA(XCATGTAOT 
5 CTGGGCAATTTTrCCCTXXTC^ 

CAGACCTGTTGGTCCCCCACAAAGTCATTACCTTCACTGGCTGCATGGTCCAGT^ 

CACTTTTCCCTGGGGTCCACCTCCrrCCTCATCCTGACAGACATGGCCOT 

GGCCATCTGCXACCCACTGCGCTATGGCACTCTGATGAGCCGGGCTATGTGTGTCCAGCTG 

GCTGGGGCTGCCTGGGCAGCTCCTTTC^ 
10 ATCITGATTACTGCCATGGCGACGTCATCAACCACTTCITCrGTGACAATGAACCT 

CAGTTGTCATGCTCTGACACTCGCCTGTTGGAATTCTGGGACTTTCTGATG 

TGT(XTCAGCTCCTTCCTGGTGACCCTCATCTCCTATGGCTACATAGTGACCA 

GGATCCCCTCTGC^GCAGCTGCCAGAAGGCTTTCTCCAOT 

GGTCTTCATCGGCTACAGTAGTACCATCTTTCT^ 
1 5 GTGCAAGTCAGGAAGGTCGTGGCCTTGGTGACOT^ 

TTATCCTTACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCAGAGGCT 

GAAAGGCCTTTGCAAGGCACAATGA (SEQ ID NO: 3 14) 

AOLFR171 sequences: 
20 MVGNLLIWVTOGSPSLGSLM^ 
EHIIGKJAEVFIXVVMAYDRYV^^ 
ICGPKVIDHSVCDMYPLLELLCIJ)TYFIGLTWANGG^ 
HKALPTaSHnWALVFVTOFMYVRPV 
KNLWCEKLSIVRKRVSPTLNIFIPS SKATNR^ (SEQ ID NO: 315) 

25 

ATGGTGGGAAACCTCCTCATTTGGGTGACTA 
TGTACTTCTrCCTTGCCTACTTGTCACrTATGGATGCCATATATTC 
AAATTGATGATAGACITACTCTGTGATAAAATCGCTATTTCCTTGTC^ 
AGCTCTTCATAGAACACTTACTTGGT^ 
30 TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGGTT 
TGCATOTITCTGTTGGTGGTGGCCATGATTC 

CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCTGTCT 
A CCCATTGTTGGAACTGTTGTGCCTTGACACCTACTTTATAGGA CTCA CTGTGGTTGCCAA 
TGGTGGAATAATTTGTATGGTCATCmACCTTTCTGCT 
35 ACTTCCTTAAAACTTACAGTCAGGAAGAGAGGCAT 
CATCATTGTGGTTGCCCTCGTTTTO 
ACTTTCCCTTTGATAAATTAATGACTGTGTTTTATTCAA^ 

TTAATATACTCGTTGAGACAATCAGAGATGAAAAATGCTATGAAAAATCTCTGGTGTGAA 
AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACTGAACATATTTATTCCTAGTTCT 
40 AGGCAACAAATAGGCGGTAA (SEQ ID NO: 316) 



AOLFR172 sequences: 

MAETLQLNSTFOIPNFFILTGFPGLGSAQTWLTLW 
FLLIjUIAATDLGIATSIAPGIXAVLWL^^ 
45 AAAIGRPLHYPVLVTKACVGYAAIAL^ 

VELWGNTQATM-YGIALSLAISGMD^^ 
AFYIPGU^YLAHRFGHHTVPKPVHI^^ 
(SEQ ID NO: 317) 

50 ATGGCAGAAACTCTAC^ACTCAATTCCACCTTCCT 
GCTTTCCAGGGCTAGGAAGTGCCCAGACTO 

GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGOT 
ATAGC(XCAGGGTTGCTGGCTGTGCTGTGGCITGGGCCCCGATCTGTGCCATATGCTGTGT 
55 GCCTGGTCCAGATGTTCTITGTACAT^^ 

CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
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AAAGCCTGTGTGGGTTATGCAGCCTTGGCCCTGGCACTGAAAGCTGTGGCT 
CTTTCCCACTGCTGGTGGCAAA^ 

TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTTA 
TGGTCTGGCACmCACTGGCCATCTCAGGTATGGATATTCTGGGTAT 
5 GGACTCATTGCCCATGCTGTGCTGCAGCTACCTACCCGGGAGGCCCATGCCAAGG 
GTACATGTAGTTCTCACATCTGTGTCATTCTGGCCTTCTACATACCT 
CTCGCACACCGCITTGGTCATCACACTG 

CTACTrGCTGCTGCCACCTGCCCTCAACCCCCTCATCTATGGGGCCCGCACCAAGCAGATC 
AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO- 318) 

10 

AOLFR173 sequences: 
MSHThTVTIFHPAVFVl^GIPGL^ 
MIAVMDIIJLSTTmKAIAam 
APLRYTTVLTWPWGRIAIAVITRSFCIIFPVIF 
1 5 NTWGFSVPIVMVIIJDVILU^ 

THHFGRNIPQHVHILLANLYV^^ 
(SEQ ID NO: 319) 



ATGAGTCACACCAATGTTACCATCTTCCATCCTGCAGTTTTTGTC 
20 GTTGGAGGCTTATCACATTTGGCTGTCAATACCTCTTTGCCT 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 
TTTCTTCCTCrCAATGCTGGC^ 

CCCTAGCCATCTTTTGGCTTCAAGCACATAACATTGCT^ 

TTCTITGTCCATATGATGTTTGTGGGGGAGTCAGCT^ 
25 CITrGTGGCCATTTGTG<XCCACTGAG 

AGGATTGCTCTGGCCGTCATCACCCGAAGCTTCTGCATCATCITCCCAGTC^ 

GAAGCGGCTGCCCTTCTGCCTAACCAACATTGTTCCT 

GTGGCTCGTTTAGCCTGTGCrGACATCACTGTT^ 

TGTCATGGTCATCTTGGATGTTATCCT^ 
30 TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACTTGTGGCT 

CTGTGTCATCCTTATGTTTTATGTTCCATCCTTCTITACCTTATTGACCCAT 

TAATATTCCTCAACATGTCCATATCTrGCTGGCCAATCTTTATGTGGCAGTGCCACCAAT^ 

TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 

CTTTGACATCAAGACTTGGTGCTGTACCTCCCCTCTGGGCTCATGA (SEQ ID NO: 320) 

35 

AOLFR175 sequences: 
MHFIiSQNDLNINLIPHL^ 
UTVVYLLTLMGNGSnCAVH^ 
SGCFLQFVlTFSLGSTECFFIAVMAroRYIAI 
40 VMSQMSFCGSR]IDHFLCDPAPLLTLTCKKGPVIELVFS\a^PI^ 
RVPSAAGRRKAFSTCGSHIAWSLFY^ 
YSIJO^MRKALKKFWGT (SEQ ID NO: 321) 



ATGCATTTTCnTTCCCAAAATGATTTA 
45 TCATTCAGTAATTGCTGGTGCTTTTACAATTCACAGGCACATGAAA^ 
AGCAACTCCAGCACCTTCACTGGCITCATCCTCCTGGGCTTC^ 
AGATCCTCCTCITrGTGCrCTTCACTGTTGTTTACCT 

ATCATCTGTGCTGTGCACTGGGATCAGAGACTCCACGCCCCCATGTACATCCTGCTCGCCA 
ACTTCTCCTTCrrGGAGATATGTTATGTCACCTCCACAGTCCCCAGCATGCT 
50 CTCTCTGACACCAAGATCATCTCGTTCTCTGGCTGCTTCCT 
TTGGGCTCTACAGAATGCTTTTTCCTGGCAGTTATGGCAm 
TCGGCCTCTACGCTATCCAACCATTATGACCAGACGTCTCTG 
GCrGGGTACTTGGTTTCATCTGGTTCrrGATTCCT 

TGTGGATCTAGGATTATTGACCACTTCCTATGTGACCCAGCTCCTCTTCTAACTCT 
55 CAAAAAAGGCCCTGTGATAGAGCTTGTCTTTTCTGTCTTAAGTCCT 
TCTTTCTCTTCATTGTGGGGTCCTAT^ 
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GCAGCTGGGAGAAGAAAGGCm 

TCTACXjGCTCAGTACTGGTCATGTATGGGAGCCCACCATCTAAGAATGAAGCT 
AGAAGACTGTGACTCTGTTTTATTCTGTTGTTA 

CTTAGGAACAAAGATATGAGAAAAGCTCTGAAGAAATTTTGGGGAACATA^ (SEQ ED NO: 
5 322) 



AOLFR1 76 sequences: 
MFFnHSLVTSVFLTALGPQNRTMHF 
AVKIJDRRLHTPMYILI^NFAFLEIWYISSTWNMLV^ 
1 0 VMAYDRYIAICRPLHYPSIMTGKFCIILVCV CWV GGFLCYP VPIVLISQLPFCGPNIIDHLVCD 
PGPLFAIACISAPSmiCYTFNSMIIFGPFl^^ 
VSIJ^GTLMVMYVSPTSGNPAGMQKIITLVYTAMTPFD^ 
QN (SEQ ID NO: 323) 



1 5 ATGTTCTITATTATTCATTCTTrGGTTACTTCT \GAA 

CAGAACAATGCATTTTGTGACTGAGTTTGTCCTCCTGGGTTTCCATGGTC 

CAGAGCTGCTTCITCTCATTCATCCTGGTTCTCTATCT 

TATTGTCTGTGCAGTGAAATTGGACAGGCGGCTCCAC^ 

AACTTTGCCTTTCTAGAGAT^ 
20 CCTCTCTGAGATTAAAACCATCTCCTTCTCT 

ACTGGGTACAACAGAGTGTTTCTITITATCAGTTATGGCTTATGATCGGTACCT 

TGTCGTCCATTACACTACCCCTCCATCATC 

ATGCTGGGTAGGCGGATTTCTCTGCTATCCAGTCCCTATTGTTCTrATCT 
TCTGTGGGCCCAACATCATTGACCACITGGTGTGTGACCCAGGCCCATTGTTTGCACT 

25 CTGCATCTCTGCTCCTTCCACT^ 

GGCOTITCCTCTCCATCTrGGGATCTTACACTCT 
TCTGGTGCTGGTCGAACrAAAGCTTTCrCCACATGTGGGTCCCACCT 
TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAATGACTCCATTCTTAAATCCCCT 

30 AGTCTTCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCrGGGGTTAACA 
CAAAACTGA (SEQ ID NO: 324) 



AOLFR177 sequences: 
MSFFTVDlilPMNRSATHI^ 
35 TPMYFIXGNFAFLEIWYVSSTIPNMLVNILSKTKAISFSC^ 

RYIAICHPLQYPAIMTVRFCGKLVSFCWLIGFLGYPIPIFYISQI^ 
SCAPAPrTECIFyTQSSLVLFFI^MYILRSYILLLTAVFQWSAAG 
TVMVMWSPTYGIFIXLQKILTLVYSVTTP 
(SEQ ID NO: 325) 

40 

ATGTCTITCrTCrTTGTAGACTTAAGACCCATGAACAGGTCA^ 
AGTTTATTCTCCTGGGATTCCCTGGTTGCT 
TTGGTGATTTATGTCTTGACCTTG 
ACCCACTACTACACACCCCCATGTACTTTCT 
45 TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCTCCAAGAC^ 
ATTTTCTGGGTGOTCCTCCAGTTCTATTTOT 

TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCT^ 
CATCATGACTGTAAGGTTCTGTGGT^ 

GATACCCAATTCCCATTTTCTACATCTCCCAACTCCCCTrCTGTGGTCCT 
50 CACTTC CTGT GTGACATGGACCCATTGATGGCTCT 

AATGTATTTTCTATACTCAGAGCTCCCTTC 

TCCTATATCCTGTTACTAACAGCTGTTTTTCAGGTCC 

CCTTCTCTACCTGTGGTTCTCATTTGGTTGTGGT^ 

ATGTATGTAAGTCCTACATy^ 
55 ATTCAGTAACGACTCCTCTTTTTAATCCTCT 
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CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ID NO: 
326) 



AOLFR178 sequences: 

5 MVGANHSWSEFVFLGLTNSWE1M1JXWSSMFYMAS 
AM^SFIDLGVSSVTSPKMIYDLIT^ 
IXJYLTIMSPRMCMFFLVAAWW 
RI^FMVTANSGHSLGSFFIUISYVVnLT\^^ 
PSPSTHU)KFIAIFDA^ (SEQ ID NO: 327) 

10 

ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTTGTGTTCCTGGGACT^ 

GGGAGATCCGACTTCTCCTCCTTC^ 

AACTCTCTCATTTTGCTCACTGTGACTTCrrGACCCT 

GTTAGCCAACCTCTCCTTCATTGACCTGGGTGT1TCCTCTGTCACTTCT 
15 ATGACCTGTTCAGAAAGCACGAAGTCATCTCCirTGGAGGCTC 

CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTrTGACAGATAT 

GTGGCCATATGTAAGCCCCTCCAGTACCTGA(XATTATGAGCCCAAGAATGTGCATGTTCT 

TCTTAGTGGCTGCCTGGGTGACCGGCCTTA 

AACTTGCCCTTCTGTGGTCCTAATGTATCGGACAGCITITACT 
20 CAAACTTGCCTGCACAGACAGCTACCGACT^ 

ATCTCTCTGGGCTCCTTCrTCATACTGATCATTTCCTATGTGGTCATC 

GAAACACTCTrCAGCTGGTTTATCCAAGGCTCTGTCCACCCTTTCAGCTCACG 

GTAGTTTTGTTCTTTGGTC 

GGATAAGTTTCTGGCCATCTTTGATGCAGTTCTCACTCCTGTTTTAAA 
25 CATTCAGGAATTGA (SEQ ID NO: 328) 



AOLFR179 sequences: 

MNGMNHSWSEFVmGLTNSREIQIXIJVFSL 
ANLSIIDMAFCSITAPKMCDIFKKHKA^ 
30 LHYLTIMSPRMCLYFLATSSnGLIHSLVQL 
EFMVT\WSGLISVGSFVLL\fcYIFIL^^ 

psptshldkyiaifdafitpflnp\^ (seq id no: 329) 

atgaatggaatgaatcactctgtggtatcagaatttgtattcatgggactcaccaactcac 
35 gggagattcagcttctactttttgttttct 
aaccttgtcattgtattcactgta^ 

cctggctaacctctcaatcattgatatggcattttgctcaattacagcccct 
gtgatattttcaagaagcacaaggc^ 
tagccatgctcttgggggcactgagatggtgctgctcatagccatggon^ 
40 atggccatatgtaaacctctcx:actacctgaccatcatgagcccaagaatgtgtctatact 
ttttagccacttcctctatcattgg(xttatcca 
gatttaccititrgtggtcctaatat 
cagacitgcctgtaccaacacccaagaacrggagttcatggtcact 

ATITCTGTGGGCTCCrrTGTCTrGCTGGTAATTTCCT 
45 GAAACATTCTrCTGGTGGTCTAGCCAAGGCCCTCrCTACCCT 
GTCATCITGTTCTTTCKjGCCACTGATGTTm 
GGATAAATATCXTGCTATTTTTGATGCATre 

CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 

50 

AOLFR180 sequences: 

MTNKMYAIYIKNLNYFSFLIYQCLQPTMAIF^ 
ALLGNSMffLVIITKRRLHKPMYY^ 
FVHAFSLLESSVLVAMAFDRFVAICNPLOT 
55 HGGHEISHPFCmPEVIKYTO^ 
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QQKAT^TCVCfflCAVTIFmL^ 
QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO: 331) 



ATGACTAATAAAATGTATGCTATATATATAAAGAATCTTAATTATTTITCTO 
5 TCAGTGTCTTCAACCAACCATGGCAATATTC 

TCCTCACTGCATTCCCTGGGCTGGAATGTGCTCATGTCTGGATCTCCATT 

CTCTACACCATTGCCCTCnTGGGAAACAGTATGATCmCI^ 

GACTCCACAAACCCATGTATTATTTCCTCrCCATGCTGGCAGCTGTTGAT 

ATTACGACCCTrCCCACTGTGCTTGGTGTTCTCTGGTT^ 
1 0 AGCITGCTTCATTCAAATGTTCTTTGTGCATGCTTTCT 

TAGCCATGGCCITrGACCGCTTCGTGGCTATCTGTAACCCACTGAACT 

ACAGACAGGATGGTCCTGGTGATAGGGCHX^ 

TTCCCCTTCITGTAGCCATAAACACTGTGTCTTTTCATGGGGGT^ 

TTTTGCTACCACCCAGAAGTGATCAAATACACATATrCCAAACCTTGGATC^ 
15 GGGGACTGTTTCTrCAGCTCTACCTGAATGGCACTGACGTATT 

GTCCTGATCCTCCGTACTGTTCTGGGCATTGTG 

GCACTTGTGTCTGTCACATCTGTGCAGTCACTATTTTCTATGTGCCACTGATCAGCCT 
TTGGCACACCGCCTCTTCCACTCCACCCCAAGGGTGCTCTGTAGCACTTTGGCCAA^ 
TCTGCTCTTACCACCTGTGCTGAACCCTATCATTTACAGCTTGAAGACCAAGACA^ 
20 CAGGCTATGTTCCAGCTGCTCCAATC^^ 
GGGGAAGATGGGATTGA (SEQ ID NO: 332) 



AOLFR181 sequences: 
MSVLNNSEVKLFLLIGIPGLEHAHIWF^ 
25 AVSDMGI^LSSIJTMLRWLFNAMGISP 

YSSILTSNRVAmGLEAIRSILLVlPFPFTLRRIX 
IYGFFIALCTMUDLALIVLSYVL^ 

AKHKSPLVVILIADMFLLVPPIJvlNPIVYCVKra (SEQ ID NO: 333) 

30 ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTTTTCCTTCT 

AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCTCATGTACCT 
AACTGCACCATTCTCTTTATTATAAAGACAGAGCCCTCGOT 
CCTTGCCATGTTGGCTGTCTCTGACATGGGCCTGTCCCTCTCCTCCCTTCCT 
GGGTCTrCTTGTTCAATGCCATGGGAATTTCACCTAATGCCTG 
ATTCATGGATTCACTGTCATGGAATCCTCAGTACTTCTAATTATGTCTTTGGACC 
TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCTAAAATG 
GGACTTATTTTAGCCATTAGGAGCATTCTCTTAGTGATTCCATTTCC 
ATTAAAATATTGTCAAAAGAATCTTCTrTCTCACrCATACTG 
AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCTATGGCTTOT 
ATGCTGGACTTGGCACTGATTGTTTTGTCTrATGTGCTGATCTTGAAGA 
TGCATCTTTGGCAGAGAGGCTTAAGGCCCTAAATACCTGTGTCTCCCACATCT 
CTCACCTTCTATGTGCCCATCATCACCCTGGCTGCCATGCATCACTTTGCCAAGCACAA^ 
GCCCTCTrGTTGTGATCCTTATTGCAGATATGTTOTGTTGGT 

ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCTrGGGGAAGTTGCTTAAT 
GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

MTLGSUjNSSSSVSATFLI^GEPGLER^^^ 
SMljVIJDLGI^IXTriJPTVIXj 

LHYVSILTNTVIGRIGLVSLGRSVALIFPI^FMliCRFPYCGS 
ANSIYGMF^STVGroSIXILJFSYALILRTVLSIASRAERF^ 

IHRFGKQAPHLVQWMGFMYULCT (SEQ ID NO: 335) 



ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTTCTGCTACCTTCCT 

GCATCCCTGGGCTGGAGCGCATGCACATCTGGATCrCCATCCCACTGTGCTTCATGTATCT 

GGTTrCCATCCCGGGCAACTGCACAATTCTTTTTATCATTAA^ 
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GAACCTATGTATCTCTTCCTGTC 

TCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGCACGAG 
TTTGCTCAGCTCITITTCATTCACTGCTTCT 
GCCTTTGACCGCTITGTGGCrATCTGCCACCCCTTGCACTATC 
5 AGTCATTGGCAGGATTGGCCTGGTCTCT^ 
CCTTITATGCTCAAAAGATTCCCCTA 

CCACCAAGAAGTGATGAAAITGGCCTGTGCCGACATGAAGKjCCAACAGCATCTACGGCA^ 

GTTTGTCATCGTCTCTACAGTGGGTATAGACTCACTGCrCATCCTOT 

TCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAACAC 

1 0 TGTTTOOCACATCTOTCCTGTGCTGCT 

ATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTGGTCATGGGTTT 
CTirCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 



1 5 AOLFR183 sequences: 

MTNLNASQAJSIHRNFILTGIPGTPDKNPWIAI^ 

SILALTDVSLSMSTLPSMLSIYWE^ 

PIJIYVSILTHDVTRKTGISVLTRAVCVVFPW 

INSLYGLIVVlFnXjLDVLLTLI^ 
20 ASMIHRFWEHLSPVVHMVMADIYLLLPPVLNPIVYSVKTKQI (SEQ ID NO: 337) 



ATGACGAACTTGAATGCATCACAGGCCAACCACCGTAACTTCATTCTGACAGGTATCCCAG 
GAACGCCAGACAAGAACCCATGGTTGGCCITrCCCCTGGGATTTCTCTACAC^ 
CCTGGGAAATGGTACCATCCTAGCTCjTCATC 
25 TATTACnTCCTTTCTATCTTGGCTCTCACTGACGTTAGTCTCT 
ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGTT^ 

GTTCITCATCCATGTATTTGGAATAGTAGAATCAGGAGTCCTAGTGTCCATGGCCTTTGAC 

AGATirGTGGCCATCCGAAACCCATTACACTATGTTTCCATCCTCACTCACGAT^ 

AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCTGTG 

30 ATAAAGTGCCTACCCTTCTGCCATTCCAATGTCITGTCTCATTCATACT 

CATGATGCGGCTAGCITGTGCCAGCACCCGCATCAACAGCCrCTACGGCCTCATCGTCGTC 
ATCTTCACACTGGGGCTCGATGrrCTCCTCACTCTACTGTOT 
TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCT 
ATGTCTACCGTGCTCCTCTTCTATGTTCCTTTTATGGGTGCTGCCTCCATC 

35 TTGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCTGATATATACCT 

CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 



AOLFR184 sequences: 

MSTLPTQIAPNSSTSMAPTFLLVGMPGIiJG 
40 PMHFFLFLLSVSDIGLVTADvlPTIXGIAIAGAHT^ 
RAIAICRPLHYPALLTNGVLSKISIA^ 
ACPEAWGAAYSU 3 VVI£AMGII>PL^ 
YIPMmLAUNHPEIJPrrQHTHILI^YVHFL 
(SEQ ID NO: 339) 

45 

ATGTCAACATTACCAACTCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCTrCT 
TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCT 
TGTCTACCTTCTCTCTGCACT^ 
GCCCTGCACCGCCCAATGCACTTCTTCCTCrTCrTGCT 
50 CACTGCCCTGATGCCCACACTGCTGGGC^^ 
TCAGCCTGCCTTCTACAGATGGTTTTTATC 

GCTCGCCATGTCGATTGATCGGG(^CrGGCCATCTGCCGACCTCrCCACTACCCAGCGCTC 
CTCACCAATGGTGTAATTAGCAAAATCAGCCTGGCCA1 
ATCTGCCCCTGCCATTCCTGCTGGCCTACATGCCCTACTGCCT 
55 TCTTATTGCTTGCATCCAGATGTGGCT 

ACAGCCTATTTGTGGTTCTTTCAGCCATGGGTTTGGACCCCCT 
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GGCCTGATTGGCAAGGTGTTGCAAGGTGTGGAGTCCAGAGAGGATCGCTGGAAGGCTGGT 
CAAACCTGTGCTGCCCACCTCTCTGCAGTGCTCCTCTrCTATA 
ACTGATTAACCATCCTGAGCTGCCAATCACT 
ATTTCCTTCTTCCTCCATTGATAAACCCrATTCTCT 
5 AAGAGAATACTCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ID NO: 
340) 



AOLFR185 sequences: 

MFmLNDKTKNNSN^ 
10 VDCVPSRDHmQSMVIASGNSSSHPVSFILLGIPGLESFQLWIAIT 

miLHEPMYIJljVMLAITDLV^ 

MAMALDCYVATCFPIJ^SSILTPSVVIKLGTIVM^ 

EHMAVUXVCADTSISRGYGLFV^ 

SfflCVILALYIPALFSFLTYRFGHDWR 
15 NIP (SEQ ID NO: 341) 



ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGTT 
GTAACATATTATTTATTAAAACAGTTGAAATT 
CTGGTAtCCAATAGTCCCATCCAAAAGCCITGTATATAATAATAAC^ 
20 ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATATTAACCAGTCCATGGTGCT 
GGCTTCAGGGAACAGCTCTTCTCATCCT^^ 

GAGAGTTTCCAGTTGTGGATTGCCITrCCGTTCTGTGCCACGTATGCT 
AAATATCACTCTCCTCCATGTAATCAGAATTGACCACACCCTGCATGAGCCCATGTACCTC 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCTCCTCCACTCAACCT 
25 GGCCATATTCTGGTTTCATGCTCATGAGATTCAGTACCATGCCTGCCTCATCCAGGTGTTCT 
TCATCCATGCCTTTTCTTC^ 
GTGGCTACCTGCITCCCACTCCGACACT^ 
TGGGGACCATCGTGATGCTGAGAGGGCTGCTG^ 

TAGGATG(XCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGAGCACATGGCTGTG 
30 CTGAAGTTGGTGTGTGCTGATACAAGCATAAGT 

CTGTGGCTGGCTTTGATATGATTGTCATTGGTATGTCATACGTGATGATTTTGAGAGCTGT 

GCTTCAGTTGCCCTCAGGTGAAGCCCGCCTCAAAGCITrTAGC 

TGTGTCATCTTGGCTCTTTATATCCCAGCCCTTTm 

GATGTGCCCCGAGTTGTACACATCCTGm 
35 CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 

TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 



AOLFR186 sequences: 

MSNASLVTAFILTGLPHAPGLDALLFGIFLVVYVLTVLGNLLILL^ 
40 ' FmMWSTVTWKMLMTLVSPSGRAISFHSCVAQLYFFHFLGSTECFLr 
RYTSMMSGSRCALLATGTWLSGSLHSAVQm^ 
NVMVIFTOIGIVASGCFVL^ 

PGSMDAMDGWAnTTVLTPlXNPVV^ (SEQ ID NO: 

343) 

45 

atgtccaacgccagcctcgtgacagcattcatcctcacaggcctrccccatgcc^^ 

tggacgccctcctctttggaatcttcctggtggtttacgtgctcact 

cctcatcctgctggtgatc^^ 

ccaacctgtontcattgacatgtggttct(xactgtcacggtgccc 
50 cttggtgtccccaagcggcagggcta^ 
tccacttcctggggagcacx:gagt^^ 

gccatcagttacccgctcaggtacaccagcatgatgagtgggagcaggtgtgccctcctgg 
ccaccggcacttggctcagtggctctctgc^ 
ttgccctactgtggacccaaccagatccagcact^ 
55 aactggcctgtg c^ga cacctcagccaacgtgatggtcatctttgtggac^ 
ggcctcaggctgctttgtcctgatagtgctgtcctatgtgtccatcgtctgi^ 
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GGATCCGCACCTGAGATGGGAGGCGCAGAGCCTTTCAGAC 
GGTCCTTTGCTTCTITGTTCCCTGTGTTGTCATTTATCTGAGGCCAGGCT 
TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTG 
A(XCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
5 CCTCAGAGGAAATAA (SEQ ID NO: 344) 



AOLFR187 sequences: 
MAQVRAIJIKIMALFSANSIGAMNNSDT^ 
CmSQAILHEPMYIFI^MIASADVLI^TTTN^ 
10 VLIAMAFDRYVAICSPLRYVmTSKVIGKIVTATI^RS 
MGIAHLSCSDISINVWYGIAAAIXSTGI^ 
ILLFVWAIJSWAYI^GGRSIPCnmnLLASLYVW 
GSK (SEQ ID NO: 345) 



1 5 ATGGCACAGGTGAGGGCGCTGC VTAAAATCATGGCCCTTTTTTCTGCTAACAGCATAGGTG 
CTATGAACAACTCTGACACTCGCATAGCAGGCTGCITCCTCACTGGCATCCCT 
GCAACTACATATCTGGCTGTCCATCCCCTTCTGCATCATGTACATCGCTGCCCT 
AATGGCATCCTAATTTGTGTCATCCT^ 
TCTTATCTATGCTGGCCAGTGCTGATG^ 

20 GCCAATTTGTGGCTAGGTTATAGCCACATTTCCTTTGATGGCTGCCT 
CATTCACITCCTCITCATTCACTCTGCTGTCCT 

CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 

CACTGCCACCCTGAGCCGCAGCTrCATCATTATGTTTCCATCCATCTITCT 

TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 

25 TCTGTCCTGTTCTGATATCTCCATCAATGTCTGGTATGGGTTGGCAGCTGCTCTTCTCT 

CAGGCCTGGACATCATGCITATTACTGTTTCCTACATCCACATCCTCCAAGCAGTCTTCCGC 
CTCCTTTCTCAAGATGCCCGCTCCAAGGCCCTGAGTACCTGTGGATCCCATATCT^ 
CCTACTCTTCTATGTCCCTGCCCTTTTTTCTGTCTITGCCT 
TCCCATGCTATGTCCATATTCTCCTGGCCAGCCTCTACGTTGTCATTCCTCCTATG 

30 CCCGTTATTTATGGAGTGAGGACTAAGCCAATACTGGAAGGGGCTAAGCAGATGTTTTCA 
AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 



AOLFR188 sequences: 

MFPSLCPCVLLVQLPLMNENMQCFWCS 
35 EIJLCVRPWSGKWSIRHHIFDMELLThmLKFITDPFV 

GLTQNPEGQKVIJVmLIYMVriMG^ 

MIVDLLSEKKTISFQGCMAQLFMDHLFAGAE 

MLLAAWIGGFIJHSLVQFIJTVX^ 

AVTFFIILI^YGVILHSLKTQSLEGKRKAFYTCASHVTV^ 
40 VLTFITPMLNPLIYTLKNAEMKSAMRKLWSKKVSIAGKW (SEQ ID NO: 347) 



ATGTTCCCCTC CCTG TGTCCAT 

GCAGTGTTTTGTTTTCTGTTCTTGTGATAGTTTGCTGAGAA 

ATGTCCCATTTGTAAAAATGAAAAGGATAATTGTGGGAGGATATTCTAAACACl'lCll'l'rC 
45 TAATGAGCTGCTCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 

TTTrGACATGGAGCTTCTGACAAATAATCTCAAATTTATCACTGACC 

TCCGACACCTGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACTG 

AATTTAT(XTCTTAGGGCTCACAC^GAACCCTGAGGGGC 

C1TACTAATCTACATGGTGATOATAATGGGCAACCTGCTTATCATAG 
50 AGCCAGT(XCTGGGTTCCCCCATGT^^ 

CTATTCnACTGCATTTGCTCCCAAAA 

CCTTTCAGGGTTGTATGGCTCAACrTTTTA 

CITCTGGTGGTAATGGCCTATC 

TCA(X?ATGAATCGTCGAGTCTGTGTTCT 
55 TCACTCATTGGTTCAATTTCTCTTTATTTATCAGCTCCCTT^ 

ACAACTTCCTGTGTGATTTGTAT^ 
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GGGCTTTCTATGATAGCTAAT^ 

TTTCCTATGGGGTCATATTACACTCTCTTAAGACTCAGAGTTTGGAAGGG 
TTTCTACACCTGTGCATCCCACGTCACTGTGGTCATTITATTCTITGTCCCCT 
GTATGCAAGGCCCAATTCTACTm 
5 TAACTCCCATGCTGAACCCACTAA^ 

GAGGAAACTITGGAGTAAAAAAGTAAGCTTAGCTGGGAAATGGCT 
(SEQ ID NO: 348) 



AOLFR189 sequences: 
10 MQQNNSVPEFDXGLTQDPIJIQKIVFVIFLI^ 
ADSCFSTSTAPRUVDAI^EKKHTYNECMTQW 
TMSQQVCmiVLAWIGSLmSTAQII^^ 
VSNSGAICSSSFMILnSYIVIU^IJ^M^^ 
KMVAVFYTIGTPFLNPUYTSEECRSEKCHEK (SEQ ID NO: 349) 

IS 

ATGCAGCAAAATAACAGTGTGCCTGAATTCAT^ 
GGCAGAAAATAGTGTTTGTAATCrrCITAATTTTCTATATGGGAACT 
GCTCATTATTGTGACCATCAAGTCCAGCCGGACACTAGGAAGCCCCATGTACTTC^ 
TTTTATTTGTCCTTTGCAGATTCTTGCl ll rCAACTTCCA 
20 TGCTCTCTCTGAAAAGAAAATTATAACCT^ 

CATTTATTTGGCTGCATGGAGATCTTTGTCCTCATTCTCATGGCT 

CATCTGTAAGCCCTTGCGTTACCCAACCATCATGAGCCAGCAGGTCrGCATCATCXn'GATT 
GTTCTTGCCTGGATAGGGTCTTTAATACACT^ 
GCCTTTCTGTGGACCCTATTTGATTGATCATTATTGCTGTGATTT 
25 TTG(XTGCATGGACACTTACATGATCAACCTGCTGT^ 

CTCAAGTAGTTTCATGATTTTGATAATTTCATATATTGTCATCTTGCATTCACT 
ACAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCTTGCACGTCTCACATAAT^ 
CTTATTCTTTGGCCCLVTGTATATT^ 

AGATGGTGGCAGTATTTTATACTATTGGAACACCCTTTCTCAATCCACTCATCrACA 
30 GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SEQ ID NO: 350) 



AOLFR190 sequences: 

MQRSNHTVTEFILLGFTTOPGMQLGIJVWLGWCL 
LSFLDLWYSSVHTPKILVTCISEDKSISFAGC^^ 
35 YAQTMPRRLQCLVLYSYTGGF^ 
AVLHFLIASNVISFIYLI^ 

YSLKJRDKMVS TFYTMLFPMLNPMIYSI^KDMKDAIJCKFFKS A (SEQ ID NO: 351) 



ATGCAGAGGAGCAATCAC&CAGTGACTGAGTTCATC 
40 GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCTGACTGTGGTAGGAAG 

TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCTACACACACCCATGT^ 

TTGGAAATCTGTCATTTCTGGATCTCTGGTATTCTTCTGTCCACACCCCAAAGA 

ACCTGCATCTCTGAAGACAAAAGCATCT<XTTTGCTGGCTGCCT 

CAGGCTGGCCTATAGTGAGTGCTACCTACTGGCTGCCATGG 
45 ATCTCCAAGCCCCTGCmATGCTCAGACCATGCCAAGGAGATTGTGCATCT 

ATATTCCTATACTGGGGGTTTTGTCAATGCAATAATATTAACCAGCAACACATTCACA 

GATTTTTGTGGTGACAATGTCATTGATGAC^^ 

GGCATGC^GTGTGAGAGAGAGCTACCAGGCTC^ 

ATCTCCCCTACTGTGCTCATCCnTGCCTCTTACCTCTCCATC 

50 ccactctacccagggccgcatcaaagtcttctc^ 

ccttatactatggctccattctctacaactactcccggccaagttccagct 
agggacaaaatggtttctaccttttatact 

cagtctgaggagtaaagacatgaaagacgctctgaaaaaattcttcaagtcagcataa 

(SEQ ID NO: 352) 

55 
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AOLFR191 sequences: 

MTGGGMTEITYFILLGFSD^ 
FHDVCYISSTWKMI^NIXQEQQTOT^ 
SIMSPTLCVWM\n^GAYMTGLTASIJFQIGALLQLHFCGSN\^ 
5 MTAILTMFFGUSALVM^ 

GGSSSFDItfASVFYTVVPMIOT^ (SEQ ID NO: 353) 



ATGACTGGGGGAGGAAATATTACAGAAATCACCTATTTCAT 
TTCCCAGGATCATAAAAGTGCTCITCACTATATTCCTGGTGATCTACATT 
1 0 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCAOT 
CITCCTCAGTAACCrGTCCrTCATAGATGTCTGCTATATCAGCT 
TCTCCAACCTCTTACAGGAACAGCAAACT 
ATCTTTTCAACGATGGGACTGAGTGAGTCTrGT 

ATGCTGCCATTTGTAACCCCCTGCTCTATTCATCCATCATGTCACCCACCCTCT^ 
15 ATGGTACTGGGAGCCTACATGACTGGCCTCACTGCITCnTTAT^ 
TCAACTCCACTTCTGTGGGTCTAAT^^ 

TAATCTTGTCCTGTACTGACACTTTCTTTGTACAGGTCATGACT^ 

TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCTATGGCTATATTGGCATCTCCATCA 
TGAAGATCACITCAGCrAAAGGCAGTCCAAAGGCATTCAACACCTGTGCTTCTCATCT 
20 AGCTGTT TCCCT CTTCTATACATCAGGAATCITTGTCT 
CTTCAAGCTTTGACAGATTTGCATCTGTTTO 
TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGC^ 
AAGTGCTGCTGA (SEQ ID NO: 354) 



25 AOLFR192 sequences: 

MENNTEVTEFH^VGLTDDPELQIPLFIVFLFr^ 
DFGYSSAVTPKVMVGFLTGDKFILYNACATQFFF 
TTTMTTNVCACLAIGSYICGFLNASIHTGNTF^ 
VIFFWGFNDIJSILVILISYLFinTM 
30 HmGTDKMAS\T^ATVqPML^ (SEQ ID NO: 355) 

ATGGAGAACAACACAGAGGTGACTGAATTCATCCTTGTGGGGTTAACTGATGACCCAGAA 
CTGCAGATCCCACrCTTCATAGTCTTCCTTTTCATCTACCTCATCACT 
GGGGATGATTGAATTGATTCTACTGGACTCCTGTCTCCACACCCCCATGTA^ 
GTAACCTCTCCCTGGTGGACTTTGGTTATTCCT 

GTTTCTCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTClU' C r 
TAGCCTTTATCACTGCAGAAAGTTTCCTCCTGGCATCAATGGCCTA 
ATTGTGTAAACCOTGCATTACACCACCA(XATGACAACAAATGTATGTGCT^ 
ATAGGCTCCTACATCTGTGGTTTCCTGAATGCATCCATTCATACTGGGAACACT 
TCTCCTTCTGTAGATCCAATGTAGTTGAACACTTTTTCTGTGATGCT 
CTCTCATGTTCAGACAACTACATCAGT^ 
ACCTCTTTTCTATCCTGGTAATCITGATCTCCTAOT 
ATGCGCTCAC^ 

TTTCCATCTITrATGGGACAGGAATCTTTATGTACTTACGACCT 

GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 
TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGCCTTTAAAAAGACTGTATO 
AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) • 



AOLFR193 sequences: 

MENKTEVTQFILLGLm 

DFCYSSAVTPIVMAGFLIEDKVISYNACAAQM^ 

TTTMTTWCARIAIGSYL CGFLNAS IHTGD 

VIIYWSFNIFIALL\qLISY^ 

SMDTDKMAPVFYTMVIPML^ (SEQ ID NO: 

357) 
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ATGGAAAATAAGACAGAAGTAACACAATTCATTCTTCTAGGACTAACCAATGACTCAGAA 
CrGCAGGTTCCCCTCTTTATAACGTTCCCCTTCATCTATATTATCACTCT 
GGGAATTATTGTATTGATATTCT^ 
GTAACTTGTCTCrAGTGGACr^^ 
5 TTCCTTATAGAAGACAAGGTCATCTCITACAATGCATGTGCTGCTC 
AGCTITrGCCACTGTGGAAAATTACCTCTTGGCCTCAATGGCCT 
GTGTGCAAACCCCTACATTACACCAC^CC^ 
T AGGCT CCTACCTCTGTGGTTTCCTGAATGCCTCCATCCACACT 
TCmCTGTAAGTCCAATGAAGTCCATCACTTTTTCT^ 
1 0 CTCTrGCTCTGATAGACATATTAGCGAGCTrGTTCTTATTTATG 
TTATAGCTCTCCTGGTTATCITGATATCCT 
CACTCAGCTTCAGTATACCAGAAGCCI^ 
CATCTTCTATGGGACrATTATCTTCATGTACTTACAACCC^ 

CAGACAAAATGGCACCTGTGTTCTATACAATGGTCATCCCCATGCrGAACCCTCTGGTCTA 
15 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 



AOLFR194 sequences: 

MERQNQSCVVEFILLGFSNYPELQGQU^AFLVIYL 
20 SV\T>LSFSAVIMPEMLVVLSTE 
NYQMIMNKGVFMKIJ^ 

FEIYAFTGTFLIILWFLLIIXSmVLFAILKMPSTTGRQKAFSTCAAHLT 
PKSGYSPETKKVMSIilYSIXTPLIJ^ (SEQ ID NO: 

359) 

25 

ATGGAAAGACAAAATCAAAGCTGTGTGGTO 
CTGAGCTCCAGGGGCAGCTCmGTGGCTrTCCTGGTTAT^ 

AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCCATGTACCT 
TTCTCCTGAACTTATCTGTGGTGGACCTGAGTTTCAGTO 
30 GGTGGTCCTCTCTACTGAAAAAACT 

TTCATCCTrCTTTTTGGTGGGGCTGAATGTTTTCTTCT 
TGCTGCAATTTGCCATCCTCTCAAC^^ 

TTAATTATATTTTCATGGGCCITAGGTTTTATGTTAGGTACTGTT 
TAGTTITCCCTTTTGTGGCCITAATGAA^ 
35 TAGAACTTGC^TGTGCAGACACGTTTTTGTTTGAAATCT GGCA CCTTTTTG 

ATTATTTTGGTTCCTTTOTGTTGATACTCTTGTOT 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCnTITCCACCTGTGCCGCTCACCT 
CTGTGACCCTATTCTATGGCACAGCCAGTATGACITATTTACAACC^ 
ACCGGAAACCAAGAAAGTGATGTCATTGTCTTACTCACTTCTGACACCACTG 
40 CTTATCT ACAGT TTGCGAAATAGTGAGATGAAGAGGGCTTTGATGAAA 
CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR195 sequences: 

MIVQUCWOTAVNTFHVRSSFDFLKADDMGE 

LVIUGNGVLnASIFDSHFHTPMY^ 

GFAMGSTECLLLGMMAFDRYVMCNPm^ 

PFCGNNIINHFACEIIAVIJ^ 

RRKAFSTCSAHLTVVIIFYGITFFMYAJ^ 

NKDVKAAVKYLLNKKPIH (SEQ ID NO: 361) 



AT GATTG TTCAGTTAATTTGTACTGTTTGTTTOT 

TTCTITrGATTTCCrGAAAGCAGATGACATGGGTGAGATTAACCAG 

TTTCTTCITCTGGGTCTTTCTGGATACCCAAA 

AGTTATGTACCTAGTGATTCTAATTGGCAATGGTC 

CTCATTTTCACACACCAATGTACTTCTTCCTGGGCAACCr 

ACATCCTCCTCTGTTCCCTCAAC^^ 
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TCTCTCXjATGTGCAGTGCAGATGTTCT 

tcttggcatgatggcatttgatcgtt^^ 

atcctgagcaaggtggcgtatgtattgatggcttctgtgtcctggctgtcc^ 
attcagctgtgcaaacaitacttgccatgagact^ 
5 tcatttcgcatgtgaaatattagctgt^ 
ttatcaccatggtgatatcaaatatggcot 
tcctatatgttcatotctaca^ 

cattttccacgtgctcagctcacctgactgtggtgatcatattttacg^^^ 
atgtatgcgaaaccgaagtctcaagacctgatt^ 
10 aagctcatttctctgttttatggggtagtgacacccatgctgaatcctatactct 
gagaaataaggatgtaaaagctgctgtaaaatatttgctgaacaaaaaac^ 
a (seq id no: 362) 



AOLFR196 sequences: 

1 5 MLESNYTMPTBFIJ?VGFro 

SFLDISCSTAITPKMIANI^SRKS^ 

YTTIMSIO^VCVCFI\aAYFSGSTTSLVHV^ 

LIPAlXSnQTSTFVVIFISYFCILITVI^IKSSGGRSKTF^ 

YSLDTDKWAVFYTWFPMFNPIIYSFRNKDVKN (SEQ 
20 ID NO: 363) 



ATGTTGGAGAGTAATTACACXIATGCCAACTGAGTTCCT 
TACCTCTCAGAGTCACACTGTTCITGGTATTCCriTCTGGTATA 
AATATACTCTTAAT AATT CTAGTTAATATTAATTCAAGCCTTCAAATTC 
25 TCITAGCAACTTATCTITCTTAGACATCAGCTGTTCTACAGCAATCACTCCT 

CAAACTTCTTGGCATCCAGGAAAAGCATCTCTCCTTATGGGTGTGCACTACAAATG 
CITCGCTTCTTTTGCTGATGCTGAGTGCCTTATCCTGGCAG 

CAGCCATCTGCAACCCACrGCTCTATACTACACTGATGTCTAGGAGAGTCTGTGTCTGCnT 
CATTGTGTTGGCATATTTCAGTGGAAGTACAAC 

30 AGGCTGTCATTTTGTGGCTCX:AATA^ 

GGCTTTATCATGTACAGACACTCAGATCAACCAGCTrCTGCTCTTTGCm 
TCCAGACCAGCACTTTTGTGGTAATATITATTTCTTACITCT 
AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCTCCACTTGTGCTTCC 
CAGTCACCTTATTCTATGGAGCGCTCCTGTTTATGTACTTACAGCCCACCACTAGCTATT 

35 CTAGACACTGATAAGGTGGTGGCAGTGTTTTAT^ 

TAATTTATAGTTTCAGAAACAAGGATGTGAAAAATGCTCTCAAAAAGCTA 
TTGGATATTCAAATGAATGGTATTTAAATCGTTTAAGAATAGTCAATATCTAA (SEQ ID NO: 
364) 



40 AOLFR197 sequences: 

MCYI^QLCLSLGEHTLHMGMVRHT^ 
ILVSRLEPKIJIMPMYFFLSH^ 
TEC^OIALMSCDRYVAVC^LH^^ 
RQVDHHCTVPVLIKIACVGTTFNEAEI^ 
45 GTCFSHLTV\rnFYGTIIFMYLQPAKSRSRDQGKFVS 
VLAKALGVNIL (SEQ ID NO: 365) 



ATGTGTTATCTTTCTCAGCTA TC 

TGAGACATACCAATGAGAGCAACCTAGCAGGTTTCATC^ 
50 TCAGTTACAGAAGGTTCTATTTGTGCrCATATTGATTCTGTATTTACTAACr 
ATACCACCATCATTCTGGTTTCTCGTCTGGAACCCAAGCT^ 
CTITCTCATCTCTCCTTCCTGTACCGCTGCTTC 
AAACCTGTGGGAACCCATGAAAACTATCGCCTAT^ 

TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCITGGCTCTGATGTCCTGTGACCGCTA 
55 GGCTGTCTGCCGTCCTCTCCATTACACTGTCTTAATGCATATCCATCTCTG 

CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCTTCTGTGGGGATCGCCAACT 

AAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCTGAGCTT^ 
TCCTTATAGTGCCTGTCTCATTCATCCTC^ 

AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCTTCTCCCACCTGACA 
5 GTGGTCACCATCTTTTATGGAACX^ATCATCTrCATGTATCTGCAGCCAGCCAAGAGTAGAT 
CX1AGGGACCAGGGCAAGTTTGTTTCTCTCIT 

TCITATTTATACCTTGAGGATCAAGGAGGTGAAAGGGGCATTAAAGAAA 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 



1 0 AOLFR198 sequences: 

MENCTEVTKFILLGLTSVPELQIPLFIIJ^ 

VDFGYSSAVTPKVMAGFl^GDKVISYNACAVQMFFF^AIA 

LHYTITMTASVGA(XALGSYVCGFLNA^ 

TSEmVFMSSFNIFFVIXVIFISra 
1 5 PSSSHSMDTDKMASVFYAMIIPMLNP (SEQ ID NO: 367) 

ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCT 

TACAGATCXCCCTCTrrATCTTGTTCACCTrCATCT 

GGGATGATGTTGCnXjATCCTGATGGACTCOT 
20 TAACCTGTCTCTGGTGGACTTTGGATACTCCTCAGCTGTCACTCCCAAGGTCATG 

TTCCTTAGAGGAGACAAGGTCATCTCCTACAATGCATGTGCTGTTCAGA 

AGCCTTGGCCACGGTGGAAAATTACTTGTTGGCCTCA^ 

GTGTGCAAA(XCCTACACTACACGACCAC^ 

TAGGCTCATATGTCHXjTGGCTTCCT 
25 TCTTTCTGTAAATCCAATCTC 

GTCTTGCTCTGATAAACACACTAGTGAGGTGATTCTGGTTTTT 

TITITGTTCTTCTAGTTATCTTTATCTCCTACTTGTTCA 

ATTCAGCTAAGGGACACCAAAAAGCATTGTC^^ 

CGTCTTCTATGGGACAGTAATCnTCATCTACTTGCAGCCCAGCTCCA 
30 ACAGACAAAATGGCATCTGTGTTCTATGCTATGATCATCCCCATGCTGAACCCTGTGGTCT 

ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 

TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 

35 MDTGNKTLPQDFLIXGFPGSQTLQLSLFMU 
NliSFLEIWYTTAAWKAlJVILL^ 
IJIYGAIMSSIJ^AQLALGSWVCGFVAI^^ 
VELVAFVUVVVTI^SCIJTFVSYVYnsmRff 

TSIKDALDLIKAVHVLmWITVLOTFOT (SEQ ID NO: 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACT 

AAACTCTTCAGCTCTCTCTCTTTATGCTT^ 

AATGTGGCHATOTGATGTTGGTG^ 

TCTGAGCAACCTCTCCTTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCC 
45 GC CATCC TACTGGGGAGAAGTCAGACCATATCATTTACAAGCT 
TTGTTTTCTCATTAGGCTGCACAGAGTACTTCCT 
CTTGCCATCTGCTATCCTITACACTACGGAGCCATCATGAGTAGCCT 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCCT 
TGGCCTGTCCITCTGTGGCCCCCGTGCCATCAACCACITCTTCT 
50 TTGCCCTGGCCTGCACCAACACACAGGCAGTAGAGCTTGTGGCCTTTGTGA 
GGTTATCCTGAGTTCATGCCTCATCACCTTrGTCTCCT 
TCAGGATCCCCTCTGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTOT 
CGTGGTGCTCATTTGGTATGGGTCC^CAGTT^ 
GCCTTGGATCTGATCAAAGCrGTCCACGTCCTGAACACrGTGGTC 
55 CCTTCATCTATACGCTTCGTAATAAGGAAGTAAGAGAGACTCTGCTGAAGAAA 
GAAAATAA (SEQ ID NO: 370) 
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AOLFR200 sequences: 
MTRKNYTSLTEFVLLGI^ 
SFVDVCNSTTTTPKMIADLIi>EKK^ 
5 YSLIMSRTVYLKMAAGAFAAGIXNFMVNTSHVSSI^F 

SISSILAGVNIVGTLLVTI^S YSYVLFSIFSMHSGEGRHRAFSTCA S S 

SYSLNQDKVASWYTWIPMLNPLIYSI^ (SEQ ID NO: 371) 

ATGACCAGAAAAAATTATACCTCACTGACTGAGTTOT 
1 0 TGGAGCTACAGATTATCCTCTTTTTGTTTTTTCTrGTG 

AATCTCGGGATGATCCTCTTAATCAGGATCGATTC^ 

CCTGGCTAACCTGTCCTTTGTGGACGTTTGTAACTCAACTACCATCACCCC 

GCAGATTTATTATCAGAGAAGAAAACCATCTCTITITGCTGGCT 

TCirrATCTCCCTGGCGACAACCGAATGCATCCTCTTTG 
15 TGCGGCCATATGTCGCCCGCTGCITrACrCCTTGATCATGTCCAGGACCGTCT^ 

ATGGCAGCCGGGGCTTTTGCTGCAGGGTTGCT^ 

GCAGCTTGTCATTCTGTGACTCCAATGTCATC 

TTCAAGCTCTCTTGTTCTGACACAATCCTGAAAGAAAGCATAAGTTCT 
TGAATATTGTGGGGACTCTGCTTGTCATCCTCTCCTCCTACrCCT 
20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCTTTCTCCACGTGTGCCT 
CAGCCATAATTCTGTTCTATGCCACCTGCATCTATACITACCT 

TCCCTGAATCAGGACAAAGTGGCTTCTGTGTTCTACACAGTGGTGATTCCCATGTTGAATC 
CTCTGATCTACAGCCTCAGGAGTAAGGAAGTAA^ 
GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHPRLELLFFVLIFIMYVVILLGN^ 
SFLDICYTTTSIPSTLVSFLSERKTISLSGCAV^ 
YPIIMSKDAYVPMAAGSWnGAVNSAVQSVFWQ 
30 EFIMLVATTIJFILTPIXLIIVSYTLIWSIFKISSSEG^ 

KETLNSDDLDATDKnSMFYGVMTPMMNPLIYSLRNKDV^ (SEQ ID NO: 



ATGGAATGGGAAAAC CACACCA TTCTGGTGGAATTTTTTCTGAAGGGACTTTCT 
35 CAAGACTTGAGT TACTC TTTTTTC^ 

AATGGTACTCTCATTTTAATCAGCATCTTGGACCCTCACCTT 
TCTGGGG AACCT CTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCT 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCTTTCTGGCTG 
CGGCTTGGCCATGGGGACAACAGAGTGTGTGCTC^ 
40 GTGGCTATCTGCAACCCTX^^ 

TGGC^GCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAA 
ACAATTGCCTTTCTGG^GGAATAA^^ 

ATGAAACTGGCCTGTGCTCACATCTCAGACAATGAGTTCATCATGCTTG 
TGTTCATATTGACACCITrGTTA^ 
45 TTCAAAATTAGCTCTTCCXjAGGGGAGAAGCAAAGCTTCCT 

CTGTGGTCATAATATTCTATGGGACCATCCTCTTCATGTACATGAAGCCCAAGTCT 
GACACITAATTCGGATGACrTGGATGCrACCGACAAAATTATATCCATG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTrAGAAACAAGGATGTG 
GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFR202 sequences: 

MEWENHmVEFFIJCGI^GHPRI^LLFFVLIFIMYVV^ 
SHJDICYTITSIPSTLVSFI^ERKTISLSGCAVQMFLSIAM 
YPHMSKDAYWMAAGSWnGAVNSAVQTVFWQIi^ 
55 EFEXYTTTIi^LTPLLLIIV^ 
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ETLNSDDLDATDKLIFIFYRVMTO (SEQ ID NO: 

375) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGG 
5 CAAGACITGAGTTACTCTITmGTGCTCATOT 

AATGGTACTCTCATTTTAATCAGCATCOT 

TCTGGGGAACCTCTCCTTCITGGACATCTGCTACACCACCACCT 

TGAGCHTCCITrCAGAAAGAAAGA(XATrTCCCTITCT 

CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCT^ 
1 0 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 

TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAA(^GTGTTTGTGGT 

ACAATTGCCITrCTGCAGGAATAACATCATCAATCATTTCACCT 

ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGAC^^ 

TGTTCCTATTGACACCTTTGTTATTAATTATTGTCTCIT 
1 5 TTCAAAATTAGCTCITCGGAGGGGAGAAGCAAACOT 

CTGTGGTGATAACATTCTGTGGGACCATCT f CCTCATGTACATGAAGCCCAAGTCTCAAGA 

GACACTTAATTCAGATGACITGGATGCCACTGACAAACITATATTCATA^ 

ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGGCA 

GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO; 376) 

20 

AOLFR203 sequences: 

MKRQNQSCVVEFILLGFSNFPELQVQLFGVFLVTYYVTDvlG 
LSVVEVSFSANOTPEMLVVLSTEKTMSFVGCFAQMYFILIJGGT 
NYPVIMNRGWMKLVIFSWISGIMVATVQTTWW 
25 EIYAFTGTILIVMWFLLIL^ 

PKSGYSPETKKLISLAYTLLTPLLNP^ (SEQ ID NO: 377) 



ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTC 
CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCT 
30 AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 
TCCTCCTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTGAAATGCT 
GGTGGTGCTCTCTACTGAGAAAACTATGATTTCTTTTG 
TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCTOT 

TGCTGCAATTTGCCATCCTCTGAACTACCCAGTGATTATGAACAGAGGGGTTTT^ 
35 TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACIT 
TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCTCTTCTG 
CTAGAGCITGTGTG TGCA GAGACCTTCTTATTTC 
GATTGTTATGGTTCCTTTCTTGTTGATCCT 

GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCTCTCACCT 
40 TCTGTGACCCTGTTCTATGGCA^^ 

ACCCGAAACCAAGAAACTGATCTCATTGGCITACACGTTGCTTACCCCT 
CTCATCTATAGCTrACGAAACAGTGAGATGAAGAGGACTTTGATAAAACTATGGCGAAGA 
AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 

45 AOLFR204 sequences: 

MEKKKNVTEFILIGLTQNPIMEKVTFVVFLV^ 
IDTWSSSSAPKLIVDSFQEKKnSFNGCMAQAYAEOT 
MSHSUTILLVAVAWVGGFLHATC^ 
AVNSGHOJJSIFLlLWSYVniJlSLKNN^ 
50 DKAVAVFYTMVVPMLNPVVYTLRNAEV^ (SEQ ID NO: 379) 



ATGGAGAAGAAAAAGAATGTGACTGAATTCATTTTAATAGGTOT 
ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCTTTACATGATAACA 
TGCTCATTGTGGTTACCATTACCACCA 
55 A( XCACC lTrCTlTGATAGACACAGTTT^^ 

TTCCTTTCAAGAGAAGAAAATCATCTCCTITAATGGGTGTATGGCT 
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CACATTTTTGGTGCTACTGAGATCATCCTGCTGACAGTGATGGCCTGTGACTGCTATGTGG 
CCATCTGCAAACCTCTGAACTACAC^ 

GGCAGTGGCCTGGGTGGGAGGATITCTTCATGCAACTATTCAGATTCTCm 
(nX3CCCTTCTGTGGCCCCAATGTCATAGGCCACT 
5 ACTTGTTTGCATAGACACTCATACCXJITGGTCrCTTTGTTGCT 

GCTTATTAAACTTCCrTATCTTGGTGGTATCCTATGTGATCATCTTGAGATCT 
AATAGCTTGGAGGGGAGGTGTAAAGCCCTCTCCACCT 
TCTTATTCTTTGTGC CCTGT ATATTTGTGTATCTGCGCTCAGTGACCACT 
AAAGCTGTTGCTGTATTTTATACTATGGTGGTCCCAATGTTAAATCCCGTGGTCTACACAC 
10 TCAGAAATGCTGAGGTAAAAAGTGCAATAAGGAAGCirrGGAGAAAAAAAGTGACITCAG 
ATAATGATTAA (SEQ ID NO: 380) 



AOLFR205 sequences: 

mesenrtxorefillgltqsqdiql^ 
1 5 dasysfwaprmlvdfi^akkhsyrgcrr^^ 
vmnprtctammialwlggfvhsnqvvl 
lm\h^sgij\1tllcflgllasyav^ 

fpadkwslfhtvifpllnpviyt^ (seq id no: 381) 

20 atggaaagcgagaacagaacagtgataagagaattcatcctccttggtctgacccagtct 
caa gata ttcagctcctggtctttgtgctagttttaatattctaci^ 
aaattttctcattattttcaccataaagtcagaccctgggctcacagcccccctct 
ttctgggcaacttggccttcctggatgcatcctactcctrcactgtgg 
gtggactrcctctctgcgaagaagataatctcctacagaggctgcatcactcagct 

25 tcttgcacttccntggaggaggggagggattactccttgttgtgatggccm 
catcgccatctgccggcctctgcactat(xtact 
atgatgttggctctgtggcttgggggttttgtcca^ 
ccgcttcx:ctttttgtc^ 

atcaagctggcctgcaccgacacatttgtggtggagcttctgatggtcttcaacagt 
30 tgatgacactcctgtgctttctggggcttctggcctcxjratgcagtca 

cgagggtcttcttctgag^aaaaaacaaggccatgtcx:acgtgcatcaccca^^ 
ttatattcttcatgttt^ 

gctgacaaggtggtttctctcttccacacagtgatttttcct^ 
tacccttcgcaaccaggaagtgaaagcttc^ 
35 ctga(seqidno:382) 



AOLFR206 sequences: 

MANRNNVTEFHJLGLTENPKMQKnF^ 
DACYSSVNTPKLITDSLYENKTIL^ 
40 TIMKQHVCSLLVGVSWGGFHU^ 
IAANSGFICLLNCIIJLLVSC^^ 

PIDKAVAVFYTMTTSMLNPLIYTIJRNAQMKNAIRI^ (SEQ ID NO: 383) 

ATGGCGAATAGAAACAATGTGACAGAGTTTATC^ 
45 ATGCAGAAAATCATATTTGTTGTGTTTTCTGTCATCTACATCAACGCCATGATAGG 

TGCTCATTGTGGTCACCATCACTGCCAGCCCATCACTGAGATCCCCCATGTACTTm 

GCCTATCTCTCCTTTATTGATGCCTGCTATTCCT 

TTCACTCTATGAAAAC^GACTATOT 

CATTTTTTCAGAGGTGTTGAGGTCATCCTA 
50 CCATCTGCAAGCCCTTGCACTATACCACCATCATGAAGCAGCATGTTrGTAGCCTGCT 

GGGAGTGTCATGGGTAGGAGGCmCTTCATGCAACCATACAGATCCTOT 

TTACXJITrCTGTGGTCCTAATGTCATAGATCACTrTATGTGTGATCTCT 

TCTTGCCTGCACTAATACCCACACTCTAGGACTCTTCATTGCTG 

GCCTGTTAAACTGTCTCTTGCTCCTGGTCT 
55 CACAGCTTAGAGGCAAGGCATGAAGCCCTCTCTACCTGTGTCTCCCACATCACAGTO 

TCTTATCCTTTATACCCTGCATATTTGTGT^ 
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AAAGCAGTTGCTGTATTCTACACTATGATAA 

GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTAm 
TGTCAAATAA (SEQ ID NO: 384) 



5 AOLFR207 sequences: 

MERTNDSTSTEFFLVGI^AHPKLQTVFFVIJ^ 
I^FLDVCYTSSSVPLHASFIAV^ 
LRYPVIMSKGAYVAMAAGSWVTGLV^^ 
SINVISMTGSNUVLVIPIXVISK^ 
1 0 ESKASVDSGNEDUEAUSIJTGVMTPMI^ (SEQ ID 

NO: 385) 

ATGGAAAGGACCAACGATTCCACGTCGACAGAATTCT 

CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGGATGTACCTGATGATCCT 
15 AATGGAGTCClTATCrCAGTTAT^ 
CCTCTGTAATCTTTCCTT<XTC 
CCAGCTTTCTGGCAGTAAAGAAAAAGGTTTCCOT 
TTCTTTTGCCATGGGGGCCACGGAGTGCATGATC 

GTGG(XATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 
20 TGGCAGCTGGGTCCTGGGTCACTGGGCTTGTGGACTCAGTAGTGCAGACAGCTT^ 
GCAGTTACCATTCTGTGCTAATAATGTCATTAAACATTTTGTCT 

TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCTGAT 
TGTTCTGGTTATTCCATTGTTAGTAATTTCCATCTCTTACATATTT 
GAGGATTCCITCCACTGAAGGAAAACATAAGGCCITCTCCACCTGCT^ 
25 GTGGTGATTATATTCTATGGAACCATOT 

CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCTrTTCTATGGAGTGAT 
GACTCCCATGCTTAATCCTCTCATCTATAGT 

AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ID NO: 386) 



30 AOLFR208 sequences: 

MFPANWTSVKVFFFIXjFFHYPKVQV^ 

SFIJDIWYSSSAI^PMI^^SGimnSFSGCAT^ 

LRYPVIMNRRTCVQIAAGSWMTGCL^^ 

LVQLIMLVISVLLLPMPMLLiaSYAFILASILRISSVEGRSKAFSTCT 
35 LKPSAVDSQEmKFMALVYAGQTPMUOT (SEQ 

ID NO: 387) 



ATGTTCCCGGCAAATTGGACL\TCTGTAAAAGTATTTTTCTTCCTGGG 
CAAAGTTCAGGTCATCATATTTGC 
40 AACATTTTTCTGATCTCCATCACCATTCT 

CCTCAGCAATCTCTCCTTTCTGGACATCTGGTACTCCTOT 

CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAG^ 

CTCCCTTGCCATGGGCrCCACTGAGTGTGTGCTCCTGCCCA 

GTGGCCATCTGCAACCX^CCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 
45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAG^ 

TGAAATTGGTTTGTGTGGACACCTCCCTGGTGCAGTTAATCATGCTGGTGATCAGTGTACT 
TCTTCTCCCCATGCCAATGCTACTCATTTGTATCrCTTATGCAT^ 
TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCITrTCAACGTGCACAGCCCACCT 
50 TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCT 
TTCACAGGAAATAGACAAATTTATGGCTTTGGTG 

CCTATCATCTATAGTCTACGGAACAAAGAGGTGAAAGTGGCCTTGAAAAAATTGCT 
GAAATCATTTTAATACTGCCTTCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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AOLFR209 sequences: 
MDKINQTFVREFILIXjI^G 

FIJDICTITSSIPSTLVSIiSKKRMSFSGCAVQMFFGFAMG 
5 PIMNKVVYVIXTSV^^ 

TLAVSNIAFLVLPLLVIFFSYMFILYTII^TNSATGR^ 

QDLLGKDNIXJATEGLVSMFYGVVTPMLNPIIYSLRNKDVKAA^ (SEQ ID NO: 

389) 



1 0 ATGGACAAGATAAACCAGACATTTGTGAGAGAATTCATTCTrCTGGGACTCT 
CCAAAOTGAGATCATTTTCITrGCTCTGATTCT 

AATGGTGTTCTGATCATAGCAAGCATCTTGGATTCTCGTCTTCACATGCCCATGTACTT 
CCTGGGCAACCTCTCTTTCCTGGATATCTGCTATACAACCTCCTCCATTCOT 
TGAGCITAATCTCAAAGAAAAGAAACATTTCCTTCTCT 
1 5 TGGGTTTGCAATGGGGTCAACAGAATGTTT 

GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 
TGACXrCTGTATCATGGCTTTCTGGTGGAATC 

GCGATGGCCTlTCTGTGGGAACAATATTATTAATCAITrCTTATGCGAG 
TAAAATTAGCTTGTTCrGATATATCTGTCAATATTGTTACCCTAGCAGTGTCA 
20 TTCCTAGTTCTTCCTCTGCTCGTGATTTTTTTCT 

OjAACGAACTCGGCCACAGGAAGACACAAGGCATTTTCTACATGCT^ 

TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCTAA 

CTTGGGAAAGACAACTTGCAAGCTACAGAGGGGCTTC 

CCCCCATGTTAAACCCCATAATCTATAGCTTGAGAAATAAAGATGTAAAAGCTGCTATA 
25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOLFR210 sequences: 
MMGRJOTOTNVADFIL^^ 
THLSFIDI^YSTVVTPKTLANLLT 
30 IHYTSRMPKKLCLALHGFYVIGFMDSFV^ 
TEMLIFIIAGSTLMVSLmSASYV^ 

RKSYSLGRDQVAPVFYTIVIPMLNPLIYSLRNREVKNALIRV^ (SEQ ID NO: 391) 

ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACITCATCCTTACGGGACTGTCAGAC 
35 TCTGAAGAGGTCCAGATGGCTCTGTTTATGCTATTTCTCCTCATATACCTAATTACT 

GGGGAATGTGGGGATGCTAXTGATAATC^ 

TTTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACT 

CTTAGCGAACTTACTGACITCCAACTATATTTC 

GTTTTGTCTTCTTGGGTACTGCTGAATGTTATCTTCTCT 
40 GCAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGCCCAAAAGGCTCT 

TCATCACTGGGCCITATGTGATTGGCTTT^ 

AGATTGCATTTCTGTGACTCAAACATAATTCATCACTTT^ 

AGCTCTGTCCTGCACTGACACAGACAACACTGAAATGCTGATATTCATTATCGCTGG 
ACCCTGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCT 
45 GAAAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCT 
GGAGTCACCATCTTCTATGGAACTATGATTTTTAOT 

CCTTGGGAAGAGATCAAGTGGCTCCTGTGTTTTATACTATTGTGATTCCCATG 
ACTCATTTATAGTCTrAGAAACAGAGAAGTGAAAAATGCTCrCATTAGAGTCATG^ 
AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

AOLFR211 sequences: 
MMGRRNNTNVADFILMGLT^ 
THI^FIDI^YSTVVTPKTIAMXTSNYIS 
LHYTVIMSKIlLCIALrrGPYVIGFIDSFVNW 
EIUFITV'GSTIMVSLFTISASYVF^ 

SYSLGRDQVASVFYTr^VLNPIJYSLRNKEVKNAVmVM (SEQ ID NO: 393) 
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ATGATGGGTAGAAGGAATAACACAAATGT 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCT 
GGGAATGTGGGGATGATATTGATAATCCGCCT^ 
5 TTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACT 
TTAGCGAACITACTGACTTC^ 
TTTTGCCTTCTTGGGTACTC 

CAGCGATCTGCAGTCCTCTACACTACACAGTTATTATC 

CATCACTGGGCCTTATGTGATTGGCTTTATAGACTCCTITGTCAACGTGGT^ 
10 GATTGCATTTCTACGACTCAAACGTAATTCATC^ 

GCTCTGTCCTGCACTGATACATACAACACCGAAATCCTGATATTCATTATTGTTGGTTCCAC 

CCTGATGGTGTCCCTTTTCACAATATCTGCATCCTATGTGTTCATTCT 

AAATTAATTCCACTTCAGGAAAGCAGAAAGCirTCTCT 

AGTCACCATCTITTATAGCACTCTGATTTTTACTTATT^ 
1 5 TGGGAAGAGATCAAGTGGCTTCTGTTTTTTATA 

CATTTATAGTCTTAGAAACAAiLGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 

ACAGGACTCCAGGTAA (SEQ ID NO: 394) 



AOLFR212 sequences: 
20 MAGNNFreVTVFE^GFANHPEUJVSIJ 
UJTOIFYSSTVTPKALVNFQSNR^ 
LYSVVMSQKVSNWLGVMPYVIGFrSSLISVW^ 
EMVSFVLAGFTLI^SLLriTVTYimSAIL^ 

NTSSLTQAQVASVFYTTVOPMU^L^ (SEQ ID NO: 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTTACCGTCTrCATCCrrCTCT 
CTGAATTACAAGTCAGTCTTTTCTTGA 
AACCTGGGACTGATCACGTTAATCAGAATGGATTCT 
TCCTGAGCAATTTAGCATTTATTGACATATTTTACTCCT 
30 GTGAATTTCCAATCCAATCGGAGATCCATCTCCTTTGTTGGCTGCTTTGT^ 
TTTTGTTGGATTGGTGTGTTGTGAGTGTTTCCTTCTGGGATCAATGGCCT 
TAGCAATCTGCAATCCCTT^^ 

GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 
AGTTTGGCGTTCTGTGATTCCAGCATCAATCATTTTTTTTGTGACA 
3 5 ACTCTCCTGTGTAGATACATTC^ 

CTTCITAGCTCTCTCCTTATCATCAC^ 

GATCCAGT CAGCA GCAGGCAGGCA GAAG GCCTTCTCCACCrGCGCATCCCACCTCATGGCT 
GTAACTATCTTTTATGGGTCTCTGATTTTCAC 

GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 
40 ATCTACAGTCrGAGGAACAAAGATGTGAAAAATGCTCTTCTGAGAGTCATACATAGAAAA 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

MNSLGKLVSMILSAHVFC^ 
45 EA\OJFVFVIJTYIXTLVGNFrn^ 

TTTYGGCV AQLYISLALGSTECILIJUDMAI^ 
SSUHATFTLQIJLCGNHRIJDHHCEWAIXKLACW 
TQAVIJUKSVEARHKAFSTCSSHLTVVI^^ 
IIYTLRNKDMKEALRKLLSGKL (SEQ ED NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCT 
ATITAATTGTTTTGGATGTACCCATTCCATTCCTGCCr^ 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTT^^ 
CTCGTCTGGAGGCTGTTCTCTTTGTATTC 
55 AACTTCACCATAATCATCATCTCATATCTGGATC 
TCTCAGCAACCTCTCTTTACT^ 
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TTAACTTGCAAAGACCAAAGAAGACGATCACTTACGGTGGTTGTGTGGCGCAACT 
TTCTCTGGCACTGGGCrCCACTGAATGTATCCTCTTGGCT 

ATTGCTGTCTGCAAACCCCTCCACrATGTAGTCATCATGAACCCACGGCTrTGCCAACAGC 
TGGCATCTATCTCCTGGCT^ 
5 CAATTGCCTCTCTGTGGCAACCATAGGCTGGACCATTTTATTTGCGAAGTACCAG 

CAAGTTGGCTTGTGTGGACACCACTGTCAATGAATTGGTGCl I I l l GTTGTTAGTGTTCTG^ 

ttgttgtcattccaccagcactcatctccatct 
aggatcaaatcagtagaggcaaggcataaagcot 

tggtgattatattctatggcaccataatctacgtgtaccrgcaacctagtgacagctatgc 
1 0 ccaggaccaagggaagtttatctcot^ 

atcatctatactttaaggaacaaggatatgaaagaggctctgaggaaaot 
aaattgtga (seq id no: 398) 



AOLFR214 sequences: 

1 5 MDKSNSSWSEFVHXGLCSSQKLQ 

I^FVDICQASFATPKMIADFI^AHETISFSGCIAQIFFIHLF^^ 

YWIMSItttTCTVL^ 

ILIVWSGILSI^TFSIXVSSYIIILVTVWIJ^ 

PLDKFIAIFy'TVFTPVLNPIiyTLRNRD (SEQ ID 

20 NO: 399) 



ATGGATAAGTCCAATTCITCAGTGGTGTCrGAATTTGTACTGTTGGGACTCT 
AAAAACTCCAGCTTTTCTATTTTTGTTTCTTCT 
AATCTTCTCATTATCCTCACAGTGACT^ 
25 CTTGGGAAACCITTCCTITGTTGA 

CAGATTTTCTGAGTGCACACGAGACCATATCTITCAGTGGCTGCATAGCrc 
ATTCACCTTTTTACrGGAGGGGAGATGGTGCTACTTGT^ 

TAGCCATATGCAAACCCTTATACTATGTGGTCATCATGAGCCGAAGGACATGCACTGTC^ 

GGTAATGATCTCCTGGGCTGTGAGCT 
30 AACCTGCClilliGTGGACCTAATGTAGTAGACAGuirriri'lGTGATCTTCCTCGAGTCAC 

CAAACTTGCCTGCCTGGACTCITACA^ 

CTTTCCCTAAGCACITrCTCTCrCTTGGTCAGCT 

GCTCAAGTCTTCAGCTGCAATGGCAAAGGCATTTTCTACGCTGGOT 

GTAATATTATTCTTTGGACCTTGCATCnTCATCTATGTGTGC^ 
35 GGATAAATTTCTTGCCATATTTTACACTGTTTTCACCCCCGTCCT 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTACCTGAGGC 

CAAGGAGAATTTCTGAAATGTCACTAGTAGTGAGAACTTCCTTTCATTAA (SEQ ID NO: 

400) 



40 AOLFR215 sequences: 

MAHThffiSMVSEFVLLGIJSNSWGLQIJFFFAIFSIVYV^ 
SFmiCX}SNFATPKML\nDFFffiKKTISFEGCMAQn^ 
YSTMNRJaCVIFVSISWAVG\n^ 
EMTLTNSGLISLSCTIjUIISY^ 
45 PVDKFI^VFYWCITLLNPIIYSLRNEDVKA (SEQ ID NO: 401) 

ATGGCrCACACAAATGAATCGATGGTGTCTGAGTTTGTACTTTTGGGACT 

GGGGACTTCAACTTTTCTTTTTCGCCATCTTCT 

AATGTCTTAATTATTGTCATTATTTCTT^ 
50 CTCAGTAATCTTTCITrCATTGATATCT 

AGACTTTTTTATTGAGCGCAAGACTATCTCCTTTGAGGGTTGC 

CTTCACAGTTTTGTTGGGAGTGAGATGATGTTGCTTGTAGCTATGGCATATGACAG^ 

TAGCCATATGTAAGCCTCTGCACTACAGTACAATTATGAACCGGAGGCTCT 

TGTGTCTATTTCCTGGGCGGTGGGCGTTCTT 
55 ACCTGCCLVTTCTGTGGTrc^ 

GAGCTGGCTTGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCXrrG 
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ATATCATTGAGCTGTTTCCTGGCTITAATTATTTCCTACAC^ 
ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCTTTCT 
GTCATTCTTTTCTTCGGGCCITGCATTTATTTCT 
GGACAAATTTCTTTCTGTGTTCTACACTGTTTGTACTCCOT 
5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATGA.TGTC 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR216 sequences: 
MDVGNKSTMSEFVLLGIiSNSW 
10 TNI^IIDMSLASFATPKMITDYLTGHKTISFDGCLTQI^ 
HYASVISPQVCVALWASWIMGVMHSMSQV^ 
VLGIJFMISTSGIIALSCFnaj^ 

PI^SFLTDKII^VFYTIFm (SEQ ID NO: 403) 

1 5 ATGGATGTGGGCAATAACTCTACCATGTCTG 
GGGAACTACAGATGTTTITCTTTATC^ 

TAACAGCCTCATAGTCATCACAGTTATAGTGGACCCTCACCTACACTCTCCTATGTA 

TGCITACCAATCITrCAATCATTGATATGTCTCTTGCTr 

ACAGATT A(XTAA CAGGTCACAAAACCATCTCTTTTGATGGCT 

20 TTCTCCACCTTTTCACTGGAACTGAGATCATCTTACTCATC 

ATTGCAATATGCAAGCCCCTGCACTATGCTTCTGTCATTAGTCCCCAGGTGTGTGTTGCTCT 
CGTGGTGGCTTCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCT 
ACGTTACCATTCTGTGGTCCCTATGAGGTAGACAGCTTTTTCTGTC^ 
CCAGTTGGCTTGTGTGGATACT^ATGTTCTGGGCCTCTITATGATCTCA^ 

25 ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCATATGTT 

GCATCATTOTCCAGAGGATCATCTAAGGCCCTTTCTACTTGTACA 
TciluiiGTTCTTTGGGCCATGCATCTTCATCTACATGTGGCCA^ 
GACAAGATTCTGTCTGTGTTTTATACCATCTTTACTCCCACT 

TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCTAAAm 
30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAVTEFIIJIGLSSSLELQIFYFLFFSIVYAATV^ 

SPTYFLLGNI^FIDMSLASFATPKMIADFUIEHKAISFEGC 

RYVAICKPIJrYLTMSRRMCVGLVK^ 

LACVDTYII^ 

CIHYVWPFTNITIDKVLSVFYTIYTPIXOT 
(SEQ ID NO: 405) 



ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 

GAATTCATACTACGGGGTCTGTCCAGTTCTTTAGAACTCCAGATTTTCT 

CTCCATAGTCTATGCAGCCACTGTGCTGGGGAACCITCTTATTGTGGTC 

GAGCCACACCTTCATTCCCCTACGTACTTTCTGCTGGGCAATCT 

CCTGGCCTCATTTGCCACCCCrAAAATGATTGCAGACTTCOT 

TCrmGAAGGCTGCATGACCCAGATGTTCITCCTACATCTOT 

TACTGCTGATCTCCATGTCCTTTGATAGGTACGTGGCTATCTGTAAGCC^ 

ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGATACT^ 

TCCATGCTCTGAGT(^GTTAGCATTTACAGTGAATCTGCCCTTCT^ 

AGACAGTTTCTTTTGTGACCTC^ 

TGGGGGTGTTCATGATCTCAACCAGT^ 

GATCTCmCACTATC^TC^^ 

GCCCTCTCCACGTG CAGT GCCCAC^ 

CATTTATGTGTGGCCTTTCACAAATTTCCCAATAGACAAAGTACT 
TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAA 
CATGAGGAAACTAAGCAGCCATATCmAAATCTAGGAAGACTGATCATACT 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 
METANYTKVTEFVL^^ 
LIJDIWYSSITAPKMLIDFFVERK^ 
5 TIMNRI^CCILVAISWM^ 

ICSSGUSWGETAIIMSYAFLIjUXB^ 

SFSLDKWSWHTVEYLLNPIIYT^ (SEQ ID NO: 407) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCTATCC 
10 GGGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCT 
AATATCCTTATCATTTGCACCAT^^ 

GTTGGCTAATCTGGCCCTCCTTGATATTTGGTACTCTTCCATTACAGCCC 
TAGACTTCTTTGTGGAGAGGAAGATAATTTCCTTTGGTGGATGCA 
CTTACACTTTGTTGGGGCTTCGGAGATGTC 
15 GCTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGA^TCGACGTCTCTGCTGTATCCT 
GGTGGCTCTCTCCTGGATGGGGGGCTTCATTCATTCTATAATACAGGTGGCTCTCA 
CGACTTCCTITCTGTGGGCCCAATGAGTTAGACAGTTACTTCTG 

TCCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 
GATCTCTGTGGTGTGTTTCATTGCTCTGTTAATGTCCTATGCOT 
20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACAT 
TACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATTTGACT 
TTTCCCTAGATAAAGTGGTGTCTGTGTTTCAT^ 

ATTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGGTGGTCACCAAATAT 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 

AOLFR219 sequences: 
MLTSLTDLCFSPIQVAEIKSLPKSMN^ 
LHLTVTSDSRIJEnTMYFLlJkNl^Fro 
EM\OXVSMAYDRWAICKPLHYMT\^ra^ 
30 KVDSFFCDLPLVTKLACIDTYWSLLWADSGFLSI^SFLLLWS 
STLTAHTIWnJFFGPCIFIYVWPFSSYS\nDK\^ 
RYIJCPSQVSVVIRNVLFLETK (SEQ ID NO: 409). 



ATGCTCACTTCATTAACTGATCTCTGTTTCTCTCCT 
35 TCCAAAATCGATGAATGAGACAAATCATTCTCGGGTGACAGAATTTGTGTTGCT 
TCTAGTTCAAGGGAGCTCCAACCTTTCTTGTTTCTTACATTTTC^ 
TCTGrTGGGCAACTTTCTCATCATCCTCACTGTGACCT 
TGTACTTTCTGCTTGCAAACCTGTCATTTATAGACGTATGTGTTGCCT 
AAAATGATTGC^GACTTT 

AGATTTTCTTTGTTCATCTCTTCACTGGCAGTGAAATGGTGCT 

GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 
GTGTTGTGCTCGTCCTCATTTCATGGTTTGTGGGCTTCATCCATACTACCAGCCAGTTGGCA 
TTCACTGTTAATCTGCCATTTTGTGGTC 

TCTAG TGACX AAGTTAGCCTGCATAGACACITATGTTGTGAGCTTACT 
AGTGGCTTTCTITCTCTGAGTTCCTTTCrCCT 
ACAGTTAGGAATCGCTCCTCTGCAAGCATGGCGAAGGCCC 
TCACTGTGGTCACTTTATTCITrGGACCATGCATTTTCA 
TACTCAGTTGACAAAGTCCTTGCTGTATTCTACACCATCnTCACGCTTA 
AATCTACACGCTAAGAAACAAAGAAGTGAAGGCAGCTATGT 
TCTGAAGCCTAGTCAGGTTTCTGTAGTCATAAGAAATGTTCTTTTC 
(SEQ ID NO: 410). 



AOLFR220 sequences: 

MKQYSVGNQHSNYRSIJLFPFLCSQNn'QLTASGNQTMVT^ 

FILTGNIJMFIVIQVGMALHTO 

HSLGITESCVLTAMAIDRYIAICNPLRYPTM 
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NQfflQIFCDFTPVl^LACTDTFLVV^ 
CAAHIjWFIliTGSVAVlV^^ 
HYQKRAGWAGK (SEQ ID NO: 41 1). 



5 ATGAAGCAATATTCAGTGGGTAATCAACATTCCAATTATAGGAGTCTCTTGTTTCC^ 

GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACrGAGTTCXrr 
CTTCTCTATGTTCCCGCATGCGCACAGAGGTGGCCTCITATTCTTTAT^ 
TCTACGGATTTATCCTAACTGGAAACCTAATAATC 
CCTGCACACC(XTTTGTATTTCmATCAGTGTCCTCT 
10 C^CCACCATCCCCAAGATOCT^ 

TGGCTGCCTCCTGCAGATGTACTITTTCCACTCACTTGGTAT^ 

ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTTACCCAACCATCA 

TGATTCCCAAACITrGTATCCAGCTGACAGTTGGATCCTGCTTTTGTG 

CTTCCTGAGATrGCATGGATTTCCACOT 
1 5 ATTCTGTGATTTCACACCTGTGCTGAGCnTGGCCTGCACAGATACATTCCT 

GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCTAT^ 

TCCGGATTATTATAGTGATTCTGGGAATGCACT 

CACCTGTGCTGCTCACCTTGCTGTGTTCTTGCTATTTm 

TGAGATTCTCAGCCACCTACTCAGTGT^ 
20 CTTGCTCCCTTTTTCAACCCCATCATCTATAGCCTG 

TTGGAAGGCTITrCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATAG (SEQ ID NO: 

412). 



AOLFR221 sequences: 
25 MRNI^GGHVEEFVLVGFPTTPPLQLL^ 
I^FLELWYINVTEPRLIJUFLTQDG 
LLYPSLMPSSLATRLAAASWGSGFFSSMM^^ 
EL\TDFLLALVMHXPIJAW 

PRAMYTTOHNKHSVLYTHVPFFOT (SEQ ID 

30 NO: 413). 

ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGTCTrGGTGGGTTTCCCTACCACGC 
CTCCCCTCCAGCTGCTCCTCnrrGTC 
ATGCACITATTGTCTTCACAATATGGCOT 
35 CTTGGCCATCTCTCTTT^^ 

AGCCTTTCTTACCCAGGATGGTAGAGTCTO 

TTTATTGCCTTAGCCTGTACTGAATGTGTGCTGTTGGCAGTTATGGCCTATGATCGCTAC^ 

GGCCATCTGTGGACCCCTCCTTT^^ 

CTGCTGCCTCTTGGGGCAGTGGCTTCITCAGCrCCATGATG 
40 TTGTCCTACTGTGGACCCAACATTATCAACCACTTTTTCT^ 

CCTCACCTGCTCTGAGAAGGAGCAAGCAGAGCTAGTAGACTr 

ATTCTACTCCCTCTATTGGCTGTGGTTTCATCATACACTGCCATCATTGCAGCCATC 

GATCCCTACGTCCAGGGGACGCCACAAAGCCTTTTCCAOT 

GTTGTTATCTACTACTCCTCCACTCT 
45 CAACCACAACAAGATTATCTCTGTGCTCT 

TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 

GTCACTAT(XTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 



AOLFR222 sequences: 

50 MGQTNVnrSWWDFVFLGFSSSGELQLII^ 

SFSETCYTLGIIPRMLSGIAGGDQAISYVGCAAQMFFSASWACTO 

HYASHMNPTLCAQLVTISFLTC^ 

EIJUFII^LLVLLVSFFFmSYAYnA^ 

ASYSLEIU)QnAMTYTVVmi^ (SEQ ID NO: 415). 

55 
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atggggcagaccaacgtaacctcctggagggattttgtcttcct 

gggagttgcagctccttctctttgccttgttcct 

aatgtcttcattatcatagc^^ 

ccmccitcctatccttctctgaga 
5 ctggcctggctgggggggaccaggctatctcctatgtgggctgto 

ttctgcctcatgggcctgtactaactgcttccttct 

tggccatctgtgctcx:actccact 

ggtcattacttccttcctgactggatacctctrtggact 

AccrcTCATTcnx^^ 
10 agcctagcctgtggagatacaggcccgagtga 

TCCTCITGGTCTCCTTCTC 

AGGATCCCCTCTGCTGAGGGGCAGAAGAAGGCCTTCTCCACTTGTGCCTCGCA 
TGGTCATTATTCATTATGGCTGTGCTTCCTTCGTGTACCTGAGGCCCAAAGCCAGCTACT 
CnTGAGAGAGATCAGCTTATTGCCATGACCTATACrGTAGTGACCCCCCrCOT 
1 5 TTGTTTATAGTCTAAGGACTAGGGCTATACAGACA 
ATTGCTGGGTAAAGGATGA (SEQ ID NO: 416). 



AOLFR223 sequences: 

MEAANESSEGISFVLLGLTTSPGQQRPIJVI^ 
20 HIJSFADLCTASVTVPKMIAb^ 

HPLPYATRMSRAMCAALVGMAWLVSHVHSLLYILIMARI^ 
SDTHHIQLLIFreGAAVVVTPFLLILASYGAIAAAVLQLPSASG 
VIAVYFQATSRMAEWGRVATVMYT^ 
(SEQ ID NO: 417). 

25 

ATGGAGGCTGCCAATGAGTCTTCAGAGGGAATCTCATTCGTTTTATTGGGACTG 
GTCCTGGACAGCAGCGGCCTCTCTTTGTC 

GGTAATGGACTCATTGTGGCTGCCATCCAGGCCAGTCCAGCCCITCATGCACCCATGTACT 
TCCTGCTGGCCCACCTGTCCTTTGCTGACCTCT 
30 TTGGCCAACTTGTTGGCCCATGACCACTCCATCTCGCTGGCTGGCTGCCrGAC 
ACTTCTTCTTTGCCCTGGGGGTAACTGATAGCTGTCITCT 

CTACGTGGCCATCCGGCACCCCCTCCCCrATGCCACGAGGATGTCCCGGGCCATGTGCGCA 
GCCCTGGTGGGAATGGCATGGCTGGTGTCCCACGTCCACTCXCTCCTGTATATCCT 
TGGCTCGCTTGTCCTTCT^^ 
35 CTC1TAAGGCTCTCGTGCTCT 

CCGCAGTGGTGGTCACTCCCTrCCTGCT 
CGTGCTCCAGCTGCCCTCAGOT 

CTGGCTGTGGTGAGCCTCTTCTATGGGACAGTCATTGCAGTCTACT^ 
GACGCGAGGCAGAGTGGGGCCGTGTGGCCACTGTCATGTACACTGTAGTCACCCCCATGC 
40 TGAACCCCATCATCTA<^ 

CATTGGGCGAAGGATCTCAGCTAGTGACTCCTGA (SEQ ID NO: 418). 



AOLFR224 sequences: 

MGSFNTSFEDGFILVGFSDWPQLEPIIJFVFIFIFY 
45 UDLCFTTSTWQIJLINLCGVDRTITRGGCV 
MAIMHPHI^QTIAIASWGAGFWSn^ 
EAKMFVARVIWAVPAALILGSYVHL^ 

YLQSIHOTSEREGKFVAIJFY^ (SEQ ID NO: 

419). 

50 

ATGGGAAGTTTCAACACCAGTTTTGAAGATC 
CGCAACTGGAGCCC^TCCTGTTTGTCTTTATTm 
AACACCATCATCATCGCTCTCTCCTGGCTAGAC 
TCTCTCTCATCTGTCCCTCCTGGACCT 
55 TCAACCTTTGCGGGGTGGACCXK^CCATCACCCGTGGAGGGTGTGTGGCT 
CTACCTAGCCCTGGGCTCCACAGAGT^^ 



-177- 



WO 01/68805 



PCT/US01/07771 



GCTGCTGTCTGTCGTCCACTC^ 

GGCTATCGCCTCCTGGGGTGCGGGTTTC^^ 

GCCATGCCTCTCXGTGGCCATCGACTGAATCACTrCTTCT 

GTTGGCTTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACITATTCTAGGCrCCTATGTGCACATTGCT 
AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCITITGGGACTTGTGGGT 
GTAGTTTTCCTTTTTTATGGCTCAGCCA^ 
TGAGCGTGAGGGAAAATTTGTTGCCCTTTTTTATACTATAATTA 

TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCTCTGTGGAAAGTACrATGGAGGG 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR225 sequences: 

MENYNQTSTDFILLXjLFPPSIIDLFFFILIVFIF^ 
LNYISTIWKMASDFLHGNKSISFTGCGIQSFFFLALGGAEALL 
1 5 SKRVOOMITGSWUGSIN^^ 

FI^ATn^VFPFIGISCSYGQVIJPAVYHMKSAE^ 

LRSPTEDKVIAVFnTLTPMLNPnYSLRNKEVMG^ (SEQ ID NO: 421). 

ATGGAAAATTACAATCAAACATCAACTGATTTCATCTTATTGGGGCT 
TAATTGACCTTTTCnTCITCATTCrrCATTG 
TGTCCATGATTCTTCTCAT 
AGTCAGCTCTCCCTCATTGAOT 
TTTTCTGCATGGAAACAAGTCTATCTC^ 

TGGCATTAGGAGGTGCAGAAGCACTACTmGGCATCTATGGCCTATGATCG 
TATTTGCTTTCCTCTCCACTATCTC^TCCGCATGAGCAAAAGAGTGTGTGTGCT 
ACAGGGTCTTGGATCATAGGCTCGATCAATGCTTGTGCTCACACTGTATATGTACTCCATA 
TTCOTATTGCCGATCCAGGGCCATCAATCATTTCTTCTGTGATG^ 
CTGGCCTGCATGGACACCTGGGTCTATGA 

TCGTGTTTCCCTTCATTGGTATTTCATGTTCCTATGGCCAGGTTCTCTTTGCT 
ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGAC^ 
GTAACTTTCTACTATGCACCrrTTTGTCrrACACTTATCTACGTCC 

AACAGAGGACAAGGTTCTGGCTGTCTTCTACACCATCCTCACCCCAATGCTCAACCCCATC 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ED NO: 422). 



AOLFR226 sequences: 

MEWRNHSGRVSEFVLLGFPAPAP^^ 

ANMSFLEIWYVTVTIPKMIAGFVGSKQDHGQLISFEGCMT 

RYMAICVTUf^VIVSGRLCVQMAAGSWAGG 

NLSCTDMSTAELTDFIIJUFIIXGPLSVTGASW 

YAASIFIYARPKAIiSAFDTNKLVSVLYAV^ 

KKASRNV (SEQ ID NO: 423). 



ATGGAGTGGCGGAACC^TAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTrCCCTGCT 
45 CCTGCGCCACTACAGGTACTATTGTTTGCCCTrTTGCT 

TGAGAA CACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACA^ 
TTTTTTCTAGCTAATATGTCCTTTCTGGAGATCT 
GCTTGCTGGCITrGTTGGATCCAAACAGGATC^TGGACAGCT 
ATGACACAGCTCTACITITrCCTTGGCTTGGGCT 
50 GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACTACCCAGTCA 
GGCTOTCTGTGCAGATGGCTGCTGGCTCTTGGGCT 
AGTITITC1TATTTCTGGCCTCTCTTA 

ATGTCTCTCCATTGCTCAACCTCTCATGCACTGATATGTCCACAGCAGAGCr^ 
ATCCTGGCCATTTTTATTCTrCTAGGGCCACTCTCTGTCA 
55 TACTCGTGCTGTGATGCACATATCTTCGGCTGCTC 

GCCTCTCATCTCACTGTTGTGATAATCrTCTATGCAGCCAGTATCTTCATCT 
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AAAGGCACTCTCAGCTTTTC^ 
CCATTGCTCAATCCCATCATTT^^ 

GTACTCTGCACCTGTACCAGCACCAGGATCCTGACC(XAAGAAAGCTAGC^ 
G (SEQ ID NO: 424). 

5 

AOLFR227 sequences: 
MEPQNTSTVIOTQII^ 
LSFLEVWYTSTTWLLUJSIIXSWGQMSFS 
IitYPFLMHRGI^AIUA'WSW 
10 YITEVTIFILSIAVLCICFFLTLGPYVFI^ 
CTSPHIIJEINKIISVFYTVVra^ 

LY (SEQ ID NO: 425). 

ATGGAGCCCCAAAATACCTCCACTGTGACTAACTTTCAGCTGTTAGG 

1 5 TTGAATGGCAGGCCCTGCTCTTTGTCATTTf 

AATGTTGTCATCATCACCGTGGTGAGCCAGGGCCTGCGACTGCACTCCCCTATGTACATGT 

TCCTCCAGCATCTCTCCITrCTGGAGGTCTGGTACACGTCCACCACTGTGCC 

GCCAACCTGCTGTCCTGGGG^ 

TCTTCGTATTCCTCGGCGC^^ 

20 CTGGCCATCTGCAGCCCACTCCGCTACCCCTTTCTCATGC 

GGTGGTGGTCTCATGGTGCACAGGGGTCAGCACAGGCITrCTGCATTCCATGATGATTTCC 
AGGTTGGACTTCTGTGGGCGCAATCAGATTAACCATTTCTTCTGCXjACCT 
TGCAGCTCTCCTGTTCCAGAGTTTATATCACCGAGGTGA CCATCT TCATCCT^ 
GTGCTGTGCATTTGTTTTTTT^ 

25 GAGAATCCCTTCCACCTCTGGCCGGAGAAAGACCriTTCCACATGTGGCT 
GTTGTCACTCTCTACTACGGGACCATGATCTC^ 
GCCTGAAATCAACAAGATCATTTCTGTCTTCTACACTGTGGTCACAC 
GTTATCTACAGCTTGAGGAACAAAGACITCAAAGAAG 

AAATGTGGTATTCTATGGAGTACAAGTAAAAGGAAGTTCCTTTATTAG (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MFYVNQIPFQLYHISFVYPTELWSRAIIPCMPTLSFWV 
IILIHmSRLHTPMYI^I^QI^ 

FFLLGLMSCDRYVAICNPLHYPDIMSmCWLIVAAAWLGGSro 
3 5 HFFCEWALIJKI^CTDTSAYETAMYVCQMMLLIP 
CSSHMVWSIJ^GAAMYTYV^ 
WGRCVSSGKVTTF (SEQ ID NO: 427). 



ATGTTTTATGTAAATCAGATACCTTTCCAACT 
40 GCTATGGAGCAGAGCAATTATTCXGTGTATGCCGACTTTATCOT 
ACGCCCGTTTCCCCTGGCITCrTTGCCCTCATTCTC 

CAACGTGGTCAAGATCA.TTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 
CTGCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGT^ 
GGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCm 
45 CTCTACITGACCnTAGCAGGGGCTGAGTTCTrCCTCCTAGGACT 

CGTAGCCATCTGCAACCCTCTGCACTATCCTGACCTCATGAGCCGCAAGATCT 

ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTC^ 

TG^GTTCXCCITCTGTGCCTCTCGGGAGATCAACCACTr 

CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 
50 TGATGCTCCTCATCCCmCTCTGTGATCT 

TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 
GTGGTTGTC^GCCTCTTCTATG^^ 

CACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACA(XATCCTCACT 
CCACTCATTTACAGCCTTAGGAACAAGGATGTC^ 
55 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 
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AOLFR230 sequences: 
MGMEGLLQNSTNFVLTGLITIIPA^ 
QI^IMDTmCITVPKMIX^ 
IIOTIIMNRRVOI'MW^ 
5 LYETLMYACCVIMIXIPLSVISVSYTHILLTVHRMNSA^ 
TNVII>HSYHTPEKDKWSAF^^ 
KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTCITCT(XAGAACT(XACTAACTTCGTCCT 
1 0 ATCCTGCCTTCCaXKjGCTTCTC^ 
GCCAACTTGGTCATGATTCTGCTGATC 
CTTGCTCAGCCAGCTCTCX^^ 

TCCAGGACCTCCTGTCCAAGGACAAGACCATTTCCTrCCTGGGCTGTGCAGTTCAG 
CCTCTACCTGACCCTGATTGGAGGGGAATTCTTCCTGCT 
1 5 TATGTGGCTGTGTGCAACCCTCT^^ 

CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACT 
ATGAGTTTCCCOTCTGTAGATCCCGAGAGAT^ 

GCTGAAGTTGTCTrGCACAGACACGTCACrCTATGAGACCCTGATGTATGCCTGCT 
CTGATGCTGCTTATCCCTCTATCTGTCATCTCT 

20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCTTTGCTACGTGTTCCTC 
ATGGTGGTGAGCGTTTTCTACGGGGCAGCCTrCTACACCAACGTGCT 
ACACTCC^GAGAAAGATAAAGTGGTGTCTGCCTrCTACACCATCCTCACCCCCATGCTCAA 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTT(XTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 

25 NO: 430). 



AOLFR231 sequences: 

MERANHSWSEFILIXjI^KSQNLQIIJFFLGFSVVFV 
SQDMEASFATPKMIVDFLRERKTISWWGCYSQMFFMHL^ 
30 IJf^TMSPRVLTGLLI^SYAV^^ 

LQLLVIADSGLLSLVCTLLLLVSYGVIF^ 

PFSRYSVDKII^VFraFITLLNPIIYTLRNQEVK^ (SEQ ID NO: 431). 

ATGGAAAGAGC AAACC ATTCAGTGGTATCGGAATTTATTTTGTTGGGAC^^ 
35 AAAATCTTCAGATTTTATTCTT 

AACCTGCTCATCTTGGTGACTGTGACCTTTGATTCGCTCOT 
GCTTAGCAACCTCTCCTGCATTGATATG^ 

TAGATTTCCTCCGAGAACGTAAGACCATCTCATGGTGGGGATGTTATTC^ 

TATG^CCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAAT^ 
40 GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 

T ACTG TTATCCTCCTATGCAGTTGGATTTGTGCACTCATCTAGTCAAA 

ACITrGCCCTTCTGTGGTCCCAATGTTATAGACAGCTTTTTCT 

TAAACTTGCCTGCAAGGACACCTACATCCTACAGCTC 

CTGTCACTGGTCTGCTTCCTCCTCTrGCTrGTCT 
45 GTACCGTGCT GCTA GTCGATCCTCTAAGGCTTTCTCCACTCTCT 

TGACTCTGTTenTGCTCCGTGTGTOTr 

GATAAAATTCTITCTGTGTTTTACA 

ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 

50 

AOLFR232 sequences: 

MDNITWMASHTGWSDFILMGLFRQS 
VIFVWDdALSGNAVLILLffl 
APECGMQMFFYVTIAGSEFFIIATMATO^ 
55 GFTFTPITMTFPFRGSREIHHFFCTWAVLNI^CSDTSL^ 



-180- 



WO 01/68805 



PCT/US01/07771 



TMGMNSAEGRKKAFATCSSHLTVVI^ 
LIYSLRNKDVMGAIJCKMLTVEPAFQKAME (SEQ ID NO: 433). 



ATGGACAACATCACCnXjGATGGCCAGCCACA 
5 TCTTCAGACAATCCAAACATCCAATGG 

GTCGGATTTCATCCTGTTGGGACTCTTCAGACAATCCAAACATCCAGCACT 
GTCATTTTTGTGGTTTTCCTGATGGCGTTGTCTGGAAATGCTGTCCT 
CTGTGACGCCCACCTCCACACCCCCATGTACTTTITCATCAGT(^ 
TGGCGTACATTTCTGTC^CTG^ 

10 GATCTCAGCCCCTGAGTGTGGGATGCAGATGTTCITCTACGTGACACT 
TTTTTCCTrCTAGCCACCATGGCCTATGACCGCTACGTGGCCAT 
(XCTGT(XrrCATGAACCATAGGGTGTGTCTCTTCCTGTCATCAGG 
CAGTGGATGGCTTCACATTCACTCtXATCA 
GATTCATCATTTCTTCTGTGAAGTTCCTGCTGTATTGAA 

1 5 TCTATGAGATTTrCATGTACTTGTGCTGTGTCCTCATGCTCCT 

TCAAGCrCCTATTTACTCATCCTCCTCACCAT<XACGGGATGAACT^ 
AAAAGGCCTTTGCCACCTGCTCCTCCCACCTGACTGTGGTCATCCT 
ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGA 
TCTTCTATACCATCCTCACTCCAGTGGTGAACCCTITAATCT^ 

20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCTGCC 
TAG (SEQ ID NO: 434). 



AOLFR233 sequences: 

MAMTRMANHTGKLDFIUvIGIJ r RRSKHPAl^ 
25 FFISQI^LMDMAYISVTWKMLLD^ 
WAICHPUlYPVDvdNHRVaJFIj^ 
LSCSDTSLYETLMYLCCVO^ 
GAAVYTYMIJSSYHTPEKDMMVSV^ 
(SEQ ID NO: 435). * 

30 

ATGGCCAACATCACCAGGATGGCCAACCACACT 

TCTTCAGACGATCCAAACATCCAGCT^ 

GCGTTGT CTGGAA ATGCTGTCCT^ 

CC^TGTACTTTTTCATCAGTCAATTGTCTCTCATGGACATGGCGTA 
35 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCCCTGAGTGTGGG 

ATGCAGATGTTCCTCTATCTGACACrAGCAGGTTCGGAATTTTTCOT 

CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCT 

GTCTGTCTTTTCCTGGCATCGGGCTGCTGGTTCCTGGGCTCAGTGGATGGOT 

TCCCATCACCATGAGCTrC£C^ 
40 TCCCTGCTGTAACGATCCTGTCCTGCTCAGACACCTCACTCT 

TGCTGTGTCCTCATGCTCCTCATCC 

CCTCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCITrG 
CTCCCACCTGACTGTGGTCATCCTCTTCTATCKjGGCT^ 
GCTCCTACCAGACCCCTGAGAAGGACATGATGGTATCTGTCTTCT 
45 GGTGCTGAACCCnTrAATCrATAGTCITAGGAA^ 

ATGTTAACTGTGAGATTCGTCCTTTAG (SEQ ID NO: 436). 



AOLFR234 sequences: 

MPNSTTVMEFLiMRFSDVWT^ 
50 I^IIJDACYISVTVPTSCVNSIXDSTTISKAGCVAQX^ 
HYPXOVNSRiaQMTIASIXSO 
VMTVVSAIJjVGGGCFWIIRSYWFS 

aipaatqdle^gfysimppijfnpiiysu^ (seq id no: 437). 

55 atgcccaattcaaccacx:gtgatg^ 

tacagattttacattctgcatccttctttatgttgtatttggtaactct 
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CTCATTGTGACCGTCACCA(XTGTGACA 

GAATCTGTCTATCTrGGATGCCTGCTACATTTCTGTTACAGTCCCT 
CCCT ACTGGACAGCACCACCATTTCTAAGGCGGGATGTGTAGCTCAGGTOT 
TTTTTTTGTATATGTGGAGCITCTGT1TCTCACCATTATGGCT 
5 TCTGCCAGCCACrrCACTACCCTGTGATCGTGAACTCTCGAATCTGCATCCAGA 
GGCCTCCCTACTCAGTGGTCTrGTCrATGCAGGCATGCACACTGGCAGCACAT^ 
CCCTTCTGTCGGTCCAACX3TTATTCATCAATTCTICTGTGACATCCCCTCT 
CTCTTGCTCTGACA CCTTC AGCAATGAGGTCATGATTGTTGTCTCTGCTCT 
GGCGGCTGTTTCATCTTTATCATCAGGTCTTACATTCACATCTITr 
1 0 TCCAAGAGGAGCAGACAGAACAAAGGCCTTTTCCACCTGCATCCCTCACATCCT 
TCAGTCTT(XTCAGTTCATGCTCTTCTGTGTACCrCAGGCCACCTGCGA 
CCAGGATCTGATCCTTTCTGGTTTTTATTCCATAATGCCTCCCCT 
CAGTCTTAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATCATO 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR235 sequences: 

MDGVNDSSLQGFVLMGISDHPQLEMIFFIAIIJFSYLLTL^ 
SSLDI^ATSSWQMU^WGPGKTISYGGa^^ 
RYTAIMNPQLCWLIAVUO.GGLGNSVIQSTFTLQ0 5 
20 NQAVLNGVCTFFTAWl^IIVISY 

IXPAKNSKQDQGKFISLFYSLVTPMVNPLIYTLRNMEVKGAL (SEQ ID NO: 

439). 



ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCTrTGTTCTGATGGGCATATCAGACC^TC 
25 CCCAGCTGGAGATGATCTTTTTTATAGCCATCCTCTTCTCCTAm 

AACTCAACCATCATCTTGCTTTCCCGCCTGGAGGCCCGGCTCCATACACCC 
CCTCAGCAACCTCTCCTCCTrGGACCTTGCTTTCGCTACTA 

TCA ATTTA TGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 
CHTCCTTTGGCTGGGGGCCACCGAGTGCATCCTC 

30 GTGGGAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCC^GCTCTGCTGGCT^ 
TGGCTGTGATTGCCTGCCTGGGTGGCITGGGCAACTCTGTGATCCAGTCAACATTCACTCT 
GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCA 
TTCTTCACTGCAGTCCCACTAAGCATCATCGTGATCTCCTACTGCCTCATTGCTCAGGCAGT 

35 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTCCCATCT 
GCTGGTGGTGTTCCTCITCTATGGCTCAGCCAGCTATGGGTATCTGOT 
AGCAAACAGGACCAGGGCAAGTTCATTrCCCTGTTCTACTCGTTGGTCACACCCATGGTGA 
ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOLFR236 sequences: 

MTSQERDTAT^SINYSFVAKGMTSRSVCEKMTMTTENPNQT^ 
LFIXIYSITVAGNLLILLWGSDSHI^IJMYHFLGHl^FL 
FEGCAVQLYCFHFIASTECFLYTV^ 
AAIHTSLTFRLLYCGPCHIAYFFOTIPPVmACro 
AVUORTAQGRQRAFSPCTAQLTGVLLYYWPVCTYLQPRSS 
TLRNKEVKHALQRLLCSSERESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTCAGGAAAGGGATACAGCTATITATC 

GGATGACTAGCXXjCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACITCTTCCTGGAGGGTTTGAGG 
CTTCCTCCTCTrCCTCCTCATCTACAGCATCACTGTGGCTGGGAATCT 
CTGTGGGCTCTGACTCTCACCTCAGCITACCCATGTACCACTr 

CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGGCAGGCCTGCTGACTCTGG 

ATGGGAAGGTGATCTCCTTTGAGGGCTGTGCCGTACAGCTTTATTGCTTCCA 

CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 
TGGGCCATAGGTGCC^CGCACGCTGCAATCCACACCTCCCTCACCrTCCGCCTGCT 
GTGGGCCTTGCCACATTGCCTACTTCTTCTCCGACATACCCCCTG 
ACAGA(^CCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTCKjCT 
5 GCCTCATCCTCATCGTTATTTCCT 

GCCCAGGGCCGGCAGCGGGCXnTCTC(XCCTGCACTGCCCAG 
ACTACGTGC<^CCTGTCTGTA^ 

CCCTGCTGTCTTCTACACAATCGTAACTCCAATGCTCAACCCATTCAm 
ACAAGGAGGTGAAGCATGCTCTGCAAAGGCTTITGTGCAGCAGCT^ 
10 CAGGCAGCCCACCCCCATAG (SEQ ID NO: 442). 



AOLFR237 sequences: 
MDQRNYTRVKEFTFLG^ 
lO^ILDICFSSITAPKVLIDLLSETKTISFS GC^ 
1 5 HYMTIMSRGRCTGLIVGFLGGGL^ 

IJELLMISNNGLVSWFVFFFLLISYTVIDvO^ 

RPFTAIPTDTAISVTFraSPLLNPm^ (SEQ ID NO: 

443). 



20 ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTTACCT^ 

GAGAACTGAGCCAGGTCTTATTTACCTTCCTGTTTTTGGTGTACATGACAACT 
AAACTTCCTCATCATGGTTACAGTTAC^ 

TGCTCCGCAACCTGTCTATTCTrGACATCTGCTTTTCCTCCATCACAGCT 
ATAGATCTrCTATCAGAGACAAAAACCATCTCCTTCAGTGGCTGTGTCACTCAAA 
25 TCTTCCACCTTCTGGGGGGAGCAGA 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 
TCATCGTGGGCTTCCTGGGTGGGO 

CCCACTCCCTGTCTGTGGACCCAATGTTCTrGACACTITCr 
TCAAAOTGCCTGCACTGACACCITCACrCTGGAGCTCCT^ 

30 AGTCAGTTGGTTTGTATTCnTCTTTCTCCTCATATOT 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 
TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCT 
ACAGACACTGCCATCTCTGTCACCITCACTGTCATCTCCCCTTTGCT 
CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 

35 AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

mapenfmvtefiltgvssa>elqipijflvi^vlyvlt^ 
aiinlgnstvtapkmlmnflvkxkw 
ixymvwsrrlclxlvslt^ 
tiytoaatnijffsmitvlvsyfnix^ 

qtnhsldtdkmasvfytlvipmlnplr^ (seq id no: 



ATGGCTCCTGAAAATTTCACCAGGGTCACrGAGTTTATTCTCACAGGTGTCTCT 

CAGAGCTCCAGATTCCCCTCTTCCTGGTCrrCCTAGTGCTCT 

GAA(XTGGGCATCATCACCCTCACCAGTGTC 

TCCTGAGACATCTAGCTATCATCAATCTTGGCAACTCTACTGTCATTGCCCCTAAAATGCT^ 

ATGAAcll'i liAGTAAAGAAGAAAACTACCTCATTCTATGAATGTGCCACCCAACTGGGAG 

GGTTCTTGTTCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCT 

TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCTCGGCGGCT 

TGGTGTCCXTCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGTTT 

TCTGTGTCITATTGCTCTTCTAATATAATCAATCATTTTTACT 

AGGAT TATCTTGC TCTGATACTTACATACCAGAAACAATAGTCTTTATATCT 

AArrrGTTTTTTTCCATGATTACAGTTCTAGTATCTTATTT 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCT^ 
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GCAGTCACGGTTTTCTATGGGA^ 

CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACATTGGTGATTCCTAT 
CITGATCTACAGCCTGAGGAATAATGATGTAAATGTTGCCTTAAAGAAAT^ 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQNYSLVSEFVIJHGLCTSRH^ 
NIAFIJDMWIASFATPKMIRDFLSDQKI^ 
KPnrmTLMSWQTORLVIAS 
1 0 DTYVLGnMSDSGLL£I£CFLLLLISCT^ 

YVRPFSRFSVDIHXSVFYTIFIP (SEQ ID NO: 447). 

ATGGACCCACAG AACTATT CCT^ 
GACATCTTCAAAATTTTTTCTITATATTm 
1 5 AACCITCTCATTTTGGTCACTGTAATTTCTGATCCCTGCCT 
CCTGCTGGGGAACCrAGCTTTCCTGGACATGTGGCTGGCCT 
ATCAGGGATTTCCTTAGTGATCAA 

TCTTCTTGCACTITACTGGTGGGGCTGAGATGGTGCTCCTGGTTTCCATGGCCT 
ATATGTGGCCATATGCAAACCCTTGCATTACATGACTTTGATGAGTTGGCAGACTrGCATC 

20 AGGCTGGTGCTGGCTTCATGGGTCGTTGGATTTGTGCACTCCATCAGT^ 
CTGTAAATTTGCCTTACTGTGGCCCCAATGAGGTAGACAGCITOT 
GTGATCAAACTTGCCTGCATGGACACCTATGTCTTGGGTATAATTATGATCTCAGACAGTG 
GGTTGCTITCCTTGAGCTGTTTTCTGCT 
ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCT 

25 TGGTAGTGACGCTGTTCTTTGGCCCTTG 

TCTGTGGACAAGCTGCTGTCTGTGTTTTATACCATTTTTACTCCACTCCT 
CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ED NO: 448). 

30 AOLFR240 sequences: 

MAGENHTTIJPEFLLLGFSDIJCALQGPIi^VV^ 

QLSVVELFYTTDIWRTIA^GSPHPQAISFQGCAAQMYW 

QPLRYSTLLSPRACIAMVGSSWLTGirTATTHASIJFSIJFRS 

SEISVMTATIWMIPFSLIVTSYIR^ 
35 AGSSVTTDRYI^I^YTVrTPML^ (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTCCTCCITCT 
AGGCCCTGCAGGGCCCCCTGTTCTGGGTGK3TGCTTCTGGTCTACCTGGTCAC 
TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCTGCCCTGCACTCCCCCA^ 
40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCITCTACACCACT 
GGCCAATCTGGGCTCXDCCGCATCCCCAGGCCATCTCm 
TACGTCTTCATTGTCCTGGGC^TCTCGGAGTGCTGCCTGCTCACGGCCA 

gatatgttgccatctgccagcccct^ 

ggccatggtggggtcctcctggctcacaggcatcatc 
45 atotctctctacctittcck:agccacccgatcatcxx 

agtactgaggctggcaagtgctgggaagcacaggagcgagatctcxgtgatgacagccac 

catagtcttcattatgatccccttctctctgattgtcacctctta 

ccatcctagcaatggcctccacccagagccgccgcaaggtcttctccacct 

tctgctcgtggtctctctcttctttggaacagccagcatcac 
50 ggctcctctgttaccacaga 

caacxccatcatctacacccttcg^ 

gaagaggcagcgcccctcaccctga (seq id no: 450). 



AOLFR241 sequences: 

55 MPQILIFTYLNMFYFITPLQILAENLTMVTEFLL^ 
VIHIEKSIJOTMYF^^ 
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LGVMGYDRYAA1CHPLHYPTLMSW 
YFCDISAVIUACTNTDVNEFVinCGVLVL 
HLSVVIVHYGCASFmiOTANW^ 
KKGSLKLYN (SEQ ID NO: 451). 

5 

ATGCCCCAAATTCITATATT 

CITGGCAGAAAACCTCACCATGGTCACCGAATTCCTGTTGCT 

GAAATTCAGCTGGCCCTCTTTGTAGTTTTTCTTTT^ 

TGTC^CCATTATCAGTGTCAT^^ 
10 TTGGCATTCTCTCAACATCTGAGACCTTCTACACCTTTGTCA 

AATCTACTTTCTGTGGCCAGGACAATCTCCTTCAACTGTTGTGCTOT 

CCTTGGTTTTGCCATTACCAACTGCCTGCTATTGGGTGTGATGGGTTATGAT ' 

CCATTTGTCACCCTCTGCATTACCCCACTCTTATGAGCTGGCAGGTGTGTGGAAAACTGG^ 

AGCTGCCTGTGCAATTGGTGGCTTCTrGGCCTCTCITACAGTAGTA 
15 TCCCTTTTTGTAGCGCCAACAAAGTCAATCATC 

CTCKjCTTGTACCAACACAGATGTTAACGAATTTGTGATATTCATTTGTGG 

TTGTGGTTCCCTITCTGTTTATCrGTGTTTCTrATCTCT 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTCCACCTGCGCCTCTCACCT 

TTATTGTTCATTATGGCTGTGCITCCrTCATCTACCrGAGGCCT 
20 AACAAAGACAGGCTGGTGACGGTGACATACACGATO^ 

GTITATAGCCTCAGAAACAAGGATGTCX^CTTGCTATCAGAAAAGTO 

GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 



AOLFR242 sequences: 
25 MOTTLFHPYSFIIXGIPGLESMHLW^ 

SIDPGI^TSTIPKMLGTFWFIXREISFEGCLTQMFFIHLCTGMES AICDPLCY 

TLVLTNKWSVMAIAJFLItf^ 

LCMSILVFDIIAr/ISYVQILCA^ 

NIPHFnnLI^NFYVVn > PALNSVrV r GVRTKQI^ (SEQ ID NO: 453). 

30 

ATGAATACCACTCTATTTCATCCTrACTCTTTCCTTCTTCT 
TATGCATCTCTGGGTTGGTTTTCCTTTCTTTGCTGTG 

TCACCATCCl"llllGTGATTCAGACTGACAGTAGTCrCCATCATCCCATGTTCTACTTCCTG 
GCCATTCTGTCATCTATTGACCCGGGCCTGTCTACATCCACCATCCCTAA^ 
35 OTCTGGTTTACCCTGAGAGAAATCTCCm 

ACCTGTGCACTGGCATGGAATCAGCTGTGCTTO 

CATCTGTGACCCTCnTrGCTACACGTTGGTGCTGACAAACAAGGTGGTGTCAGW 
CTGGCCATCTTTCTGAGACCCTTAGTCTTTC 
TCCATTTTGTGGACACCAAATTATTCCT 
40 CTGTCITGTGCCAGCATCAGGGTTAACATCA 

CTTTGACATCATAGCAATTGTCATTTCCTATGTACAGATCCTTTGTGCT 
CTTCACATGATGCACGACTCAAGGCATTCAGCACCTGTGGCTCTCATC 
GACTITCTATATGCCTGCATim 

ACrTTATCCACATTCTTCTGGCTAATTTCTATGTAGTCATTCCACCT 
45 ATTTATGGTGTCAGAACCAAACAGAra 
AA (SEQ ID NO: 454). 



AOLFR243 sequences: 
MEQVNKTVVREFWU5FSSIARIX3 
50 SCSEICVTFVIVPKMLVDL^ 

YSVIMGHGVCMGIMAAAGACGFTV^ 
SQLVIFMmVFALVIPLLLn^ 

TNYTSSQDTUSVSYmTPIJWMr^SU^K^ (SEQ ID NO: 455). 



55 ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCXjTC 
CCAGGCrGCAGCAGCTGCTCTTTGTTATCTTCCTGCTCCT 
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AATGCAATCAT(^TTTCCACCATTGTGCTGGACAGA 
CCTTGCCATCCTTTCTTGCTCT^ 

TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGT 
TTCCTCTTCTTTGGCTCCTCTCACTCCTTCCT 
5 GGa^TCTGTAACCCACT^ 

ATGGCTGCTGCCTGTGCCTGTGGCTTCACTGTCTCC 
TCTGCXCTTCCACTCCTCCAACCAGCTCCATCACTTOT 
AACTGGCATCTCAGCACTCCGGCITCAGTCAGCTGGTCATATTCATGCTT 
CTTGGTCATTOTCTGCTACTTATCCTAGTCTCCTAC^^ 
10 AAATCCCTTCCTCCGrTGGAAG 

GTAACTGTTCACTACAGTTGTGCCTCTTTCAT 

AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCTrACCCGATTGTTG^ 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456). 

15 

AOLFR244 sequences: 

MWQEYYFD^WFPLLKVCCLTINSHVX^IPWECYH^ 
MGLFNRKJETSGUFAnSIIFFTALMANGVMIFLIQTO 
LV>TnXDQRTISFVGCTAQHFLYLTLVGAEFFLLGLMAYDRYV 
20 , IAGSWFGGSLDGFLLTPriMSFPFCNSREINHFFCEAPAVLKLACADT 
IPFSVVIASYARILTTVQCMSSVEGRKKAFATCSSHMTW 

DKVLSWYTILTPMLNPIJnfSLRNKDVTGALK^ (SEQ ED NO: 457). 

ATGTGGCAAGAATACTATTTTTTAMTGTTTT 
25 AATTAATTCACATGTTGTrATTTTACTGCCCTGGGAATGCT 

TACCTTATATCGGCACAACTGTAGGATCAATGGAAGAGTACAACACATCCTCTACAGACIT 

cacittcatggggctgttcaacagaaaggaaacct 
at^tcttcttcaccgcac^^ 

TGCGCOTCATACACCCATGTACITCCTCCTCAGCCACCm 
30 ATTTCCACTATTGTGCCTAAGAT 

TGTGGGGTGCACAGCTCAACACITCCTCTACCTTACCCTTGTGGGAGCT 
CTGGGCCTCATGGCCrATGACCGCTATGTGGCCATTTGCAACCCTCT 
TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGTTCCTGGTTTGGGGGCTCTrTGGA 
TGGCITCCTCCTAACCCCCATCACCATGAGCTTTCCCTTCT^ 
35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAGTTGGCATGTGCAGACACAGCCCTCTACGA 
GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTG 

CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACTTGCTCATCCCACATGACTG 

ACCTACATGCTGCCACATTCTTACCACAAGCCAGCCCAGGACAAAGTCCTCTCTGTC 
40 ACACCATTCTCACA(XCATGCTGAACCCCCT^ 

TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ID NO: 458). 



AOLFR245 sequences: 

45 MDIJCNGSLVTEFnXGFFGRWELQIFFFVTFSLIYGATV^ 
LSFLDMCI^TATTPKMnDIXTDHKTISVWGCVTQMF^ 
UrmiMSHKIJXGFAIISWn^^ 
IJFVIADSGIXSFrCTIIXLVSYrvaLVSVP^ 

ASNKTIAVFYTVITPLLNPSIYTLRNEX^ (SEQ ID NO: 459). 

50 

ATGGATCTTAAAAATGGATCTCTAGTGACCGAGTTC 
GGGAACTTCAAATTTTCITCrTTOT 
AACATTCTG^TTATGGTCACAGTGACATGTAGGT^ 
CCTTGGAAATCTCTCTTTTTTGGACATGTGTCT 
55 TAGATTTGCTCACTGACCACAAGACXATCTCTGTGTGGGGCTGCGTGACCC^ 
CATGCACITCTTTGGGGGTGCTGAGATGACTCTTCTGATAA 
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GTAGCCATATGTAAACX](XTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 
TTTGCGATACTTTCATGGATAATTGGTTTTTTAGACTCCATAAGCCAG 
GAACTTGCCTTTCTGTGGCCACAATGTCATAAACAACATATm 
TCAAGCHTGCTrGCATTGAAACATACACCCTGGAATTATTTGT 
5 GCTCTCITrCACCTGTlTC^TCCTOT 
AAAAAAATCATCACATGGGCTCTO^ 
GTCACTCTGTTCTTTGGACXJITGTATTTTTATCT 
CAATAAAACTCTTGCCGTATTTTAT^ 

CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAATATGTTAGTT 
10 CTGCACAGAATTTCTAG (SEQ ID NO: 460). 



AOLFR246 sequences: 

MSPENQSSVSEFLIXGLPIRPEQQAV^ 
LALTDISFSSVTWKMLMDMR^ 
1 5 HYTVIMREEU^LVAVSWIl^CASSLSHTLIi 

LVMFTVGVVVITij'FMClLVSYGYIGATIIJIWSTK 

PWSSSroKDVTVALNfm^OPMIJ^FIYSLR^ (SEQ ID NO: 

461). 

20 ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTO 

GAGAGCAGCAGGCTGTGTTCTTCACCCTGTTCCTGGGCATGTACCTGACCACGGTGCT 

GAACCTGCTCATCATGCTGCTCATCCAGCTGGACTCTCACCTrCACACCCCCA 

TCCTCAGCCACTTGGCTCTCACTGACATCT 

ATGGA CAT GCGGA CTAAGTACAAATCGATCCTCTATGAGGAATGCATTTCTCAGATGTATT 
25 TTTTTATAtTTTTTACTGACXTGG 

GITGCCATATGTCACCCTCTCCACTACACTGTCATCATGAGGGAAGAGCTCTGTGTCTTC^ 

AGTGGCTGTATCITGGATTCTGTOT 

GGCTGTCTTTCTGTGCTGCGAACACCAT(XCC^ 

AAGCTGTCCTGCTCAGATATCITCCTCAATGAGCTGGTCATGTTCACAGTAGGGGTGGTGG 

30 TCATTACCCTGCCATTCATGTGTATCCTGGTAT 

AGGGTCCCTTCAACCAAAQGGATCCACAAAGCATTGTCCACATGTGGCTCCCATCT 
TGGTGTCTCTCTATTATGGGTCAATATTTGGCCAGTACCTTTTCCCGACT 
ATTGACAAGGATGTCATTGTGGCTCTCATGTACACGGTGGTCACACCCATGTTGAACCCCT 
TTAT CTACAG CCTTAGGAACAGGGACATGAAAGARGCCCTTGGGAAACTCT 

35 CAACATTTTTCTCCTTGGTGACATCTGACTTm (SEQ ID NO: 462). 



AOLFR247 sequences: 

MGQHNLTVLTEFILMELTRRPELQIPLFGVFLVIYIJT^ 
ASVDmNSTVICPKVIANFVYDRNTISyYACAAQlJ^ 
40 YYVMSQRLCHVLVGIQYLYSTFQADvlFTIK^ 
JXSDJFSVFNLISSFLmVSYMLIL^ 

PNSTHFFDTDKMASWYTLVIPM^ (SEQ ID NO: 463). 

ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCT 

45 CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTCCT 

AACCTAACTATGATCATTTTGACCAAACTGGACTCCCACTT 
TATCAGACATTTGGCTTCTGTTGATCTTGGTAATTCTACrGTCATTT 
GAAATTTTGTTGTGGATCGAAATACTATTTCCTATTATGCATGTGCTGCACAG 
TTCCTTATGTTCATTATCAGTGAATTTTTCATCCTGTCAGCCATGGCCT 

50 GGCCATTTGTAACCCTCTGCTCTATTATGTTATTATGTCTCAGCG 
TGGGCATTCAATATCTCTACAGCACATTTO 
TTGACCirCTGTGGCTCTAATGTCATCAGTCATTTTTA 
TATGCTTTGCTCAAATGCACAGGAAATAGAATTGrTGAGCATACTATTTTCT 
TGATCTTCTCCTTT^ 

55 ATGCATTCTGCAGAGGGCAGGAAAAAGGCm 

TGGTTGTGTTCTATGGGTCTCrACTCTTCATGTACATGCAGCCCAATTCC^ 
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GATACTGATAAAATGGCTTCTGTGTTTTACACTC 
TTACAGCTTAAGAAACGAAGAGK3TGAAAAATGCCTTCTATAAGCT 
(SEQ ID NO: 464). 

5 AOLFR248 sequences: 

MPCMPCAIi>TGGIIPHPQHTMMEIAW 
IILVSHTDVHLHTPM^ 
ATECVLIATMSYDRYAAICRPlJrVTVIMHPQ 
NNODHITOTMPLMQIACVDTSD^EME^ 
10 RKAFOTCSSHVAWSLFYGSIIFMYLQPAKSTSHEQGKFI^^ 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 



ATGCCCTGTATGCCCTGTGCTCTTCCCACAGGTGGCCnTITG 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGT(nTrGTCCT(XTGGGCTTCT 
1 5 CCCTCACTAGAAACTGTCCTCTT^^ 

CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTACTTCT 
TTCTTGCCAACCTCCCCTTCCTGGACATGAGCITCACCACGAGC 

GCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAGTTCTAT 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACC^ 
20 ACGCTGCCATCTGCAGGCCACTCCATTACACT 

GCTAGCITrGGCCTCCTGGCTGGGGGGTCTGACCACCAGCATGGTGGGCT 
ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACrTCT^ 

TTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGOT 
TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCTOT 
25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTC^ 

TGGCTGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCCAGCCAAGAG 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCT 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATG^ 
TTAGAGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 

MKSQffiKSDLKYRAILLQKVTRMFL^ 
QHVIiWLLLIYVTSUGMGNQLUKTDSRLQTPNf^ 
NLITFRGCVIQFLVYATF^^ 
35 NASVHTGFTFSI^FCKSNKINHFFCDGLPIIAI^CSNro 
VTILKMSSTAGRKKSFSTCASHLTAV^ 
PUYSLRNKEGK (SEQ ID NO: 467). 



ATGAAAAGTCAAATTGAAAAAAGTGACnTAAAATATAGAGCCATTTTATTGCAAAAAGTC 
40 ACAAGGATGTTCCTGCTTTTCTGGGTCCITCTCTTGGT^ 

GGGTCGAGGAAACAGCACTGAAGTGACTGAATTCCATCTTCTGGGATTTGGTGTC 

GAATTTCAGCATGTCCTTTTCATTGTACTrCTrCTT 

TATTGGAATGATCITACTCATCAAGACCGA 

CACAACATTTGGCTTTTGTIXjATATCTGTTATACTTCT 
45 AGCTTCACAGAAGAAAATAATTTGATAACAm 

ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAATGGAT^ 

TG(XATCTGTAAGCCCCTrCGCTATCCCATGATCATGTCCCAAACAG 

TAGCTGGCTCATATATTATAGGCTCAATAAAT 

CTGTCCITCTGCAAGTCTAATAAAATCAATCACTITITCT 
50 CCTTTCATGCTCCAACATTGACATCAACA 

TGATGTTCACTGAGTTGGTCATCATCTTTTCCTACATCTACATTATGGTC^ 

ATGT CTTCTA CTGCTGGGAGGAAAAAATCCTTCTCCACATGTGCCT 

TAACCATTTTCTATGGGACACTCTCnTACATGTACTTACAGCCrCAGTCT 

GAGAATATGAAAGTAGCCTCTATATTTTATGGCACTGTTATTCCCATGT^^ 
55 CTATAGCTTGAGAAATAAGGAAGGAAAATAA (SEQ ID NO: 468). 
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AOLFR250 sequences: 

MENQSSISEFFLRGISAPPEQQQSIJGIFLCMYLVT^^ 
DMGLTSSTVTKMLVNIQTRHHTISCT^ 
STVMRPQVCAIJvIlJ^C^^ 
5 MMVFVLGGTVLIWFLCIVTSYIH^ 

PPSIASEEKDIAAAAMYTIVTPMLOT (SEQ H> NO: 469). 

ATGGAAAACCAATCCAGCATTTCT^ 

AACAGCAGTCCCTCTTCGGAATTTTCCTGTGTATGTATCTTG 
10 CTCATCATCCTGGCCATTGGCTCTGACCTC 
CAACCTOTCTTITGTT^^ 

ATACAGACTCGGCATCACAC(^TCTCCTATACGGGTTG 
GATGTTTGGTGATCTAGACAGCTTCTrCCrGGCTGCCATGGCGTATGACCGCT 
ATTTGCCACCCCCTCTGCTACTCCACAGTCATC 
1 5 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACTCACACGTTCCTCATGGCr 
CCTTCTGTGTGACTGGGGAAATTGCTCACTTTTTCTGTGACA 

TCATGTTCTGACACCCACATCAACGAGATGATGGTTTTTGTCTTGGGAGGCACCGTACT 
TCGTCCCCTTTTTATGCATTGTCACCTCCTACATCCACATTGTGCCAGCT 
CGAACCCGTGGTGGGGTGGGCAAGGCCITITCCACCTGCAGTTCCCACCTCT 
20 GTGTGTTCTATGGGACCCTCTTCAGTGCCTACCTGTGTCCTCCCTCCATTGCCTCT 
AAGGACATTGCAGCAGCTGCAATGTACA^ 

ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTTCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ID NO: 470). 



25 AOLFR251 sequences: 

MEGNKTWITDITLPRFQVGPALEILLCGLFSAFYTLTLLGNGVIF 
IVDISYASNYWKMLTNUvlNQESTISFFPCM 
NimSWRVCTVIAVASWWSFLIj^VPL^ 
VIFAACXO^VGPLCLVLVSYLRIU^^ 
30 SRHPEEQQKVI^LFYSUWMI^LIYSLR^^ (SEQ ID NO: 471). 



atggaaggcaacaagacatggatcac^gacatcacct 
gcactggagattctcctctgtggacttttct 
tggggtcatctttgggattatct^ 
35 tctcacacctggcx:attgttgacatatcctatgcttc(^ 

aatctt atgaa ccaggaaagcaccatctccttttttccatgcataatgca 

ATTTCHjCTTTTGCT^ 

GACATCTGCCACCCCTTACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCT 

CTGTGGCTTCCTGGGTGTTCAGCTTCCTCCT 
40 CTGCCCTTCTGCGGGCCTCATGAAATCAACCACITCT 

GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTCATCTTTGCAGCCTGCGTGTTCATCCT 

GTGGGGCCACTCTGCCTGGTGCTGGTCTCCTACTrGCGCATCCTGGCCGCCATCTTGAGGA 

T(XAGTCTGGGGAGGGCQjCAGAAAGGCC^ 

GGGACTCTTCTTTGGCAGCGCCATTGTCACGTACATGGCCCC<^ 
45 GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAGCaTI^ 

TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 

AGGCTGACGTGA (SEQ ID NO: 472). 



AOLFR252 sequences: 
50 MRDVNQTLGGDEFIXGIFSQK^ 

IDLTYISVTVPKMLVNQLAKDKTIS\n^ 

YSVLMSHRVCLLIASGCWFVGSVDGF^^ 

KIFMYLCCVIMLLIPV™ 

PSSYQTPEKDMMSSFFYmTPVDSfPIIYSFRNKDVTR^ (SEQ ID NO: 473). 

55 
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ATGCGGCTGGCCAACCAGACCCTGGGT^ 
TCTCACACCCTGGCCG(XTCTGCTTGCITATOT 
AATATTACATTGATACTTCTGATCCACATTC 
TATAAACCAGCTCTCACTCATAGACITGACATATATTTCTGTCACT 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 
TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGCCTTCT 
ATGTGGCTATCTGCCATC^ 

CTGGCATCAGGCTGCTGGTTTGTGGGCTCAGTGGATGGCITCATGCT 
TGAGOTCCCCTTCTGCAGATCCCATGAGATTCAGCACTTCTTCT^ 

1 0 TTGAAGCTCTCTTGCTCAGACACCTCACTTTACAAGATTTT 

CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCITACrACTATATCATCCT 
ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCITCACCACCTGCTCCTCCCACATTAC 
AGTGGTCAGCCrCTTCTATGGAGCTGCTATTTACAAGTACATGCTCCCCAGCT 
ACTCCTGAGAAAGATATGATGTCATCCTTTTTCTACACTATCOT 

15 TATCATTTACAGTTTCAGGAATAAGGATGTCACAAGGGCTITGAAAAAAATGCTGAGCGT 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPWCSGNQTSQNQTASTDFILTGLJAESKHAAIXY 
20 IIXIHSEPRLHTPMYFFIS 

AEWLLAAMAYDRYAAVCRPLHYP^ 
RKn^FFCETPALLiO^CSDVSLYKMLT^ 
IATCSSHMIIVLLIJFGASFYTYMLRSSYHTAEQDMMVS^ 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACllllll^llCCTCAGGGGGAAACTGTGAGCC^GTCATGTGCTCAGGGAATCAGAOT 
CTCAGAATCAAACAGCAAGCACTGATTTCACCCTCACGGGACTCTTTGCT 
TGCTGCCCTCCTCTACACCGTGACCTTCCTTCTTTTCTTGATGGCCCT 
TCCTCATCCTCCTCATC^^ 

30 CAGCTCGCGCTOVTGGATCT^^ 

AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCTTCCACCT 
GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCT 
GTTTGCAGACCTCTCCATTACCCACTGCTGATGAACCAGAGGGTGTGCCAGCTCCTGGTGT 
CAGCCTGCTGGGTTTTGGGAATGGTTGATG^ 

35 CCCCHTITGCCAGTCTAGGAAAATCCTGAGTTTTTTCTGTGAGACT 

TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCA 
CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 
GAATTCTGCCGCCGGCCGCAGGAAGGCCT^^ 
CTGCTGCTCITCGGTGCITCCITCrACACCTACATGCT 

40 GCAGGACATGATGGTGTCTGCCTITrACACCATCITCACTCCT 

ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 
ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 
45 MTNTSSSDFIXLGLLWSEAAGIVFIVIIA 
MDTIHCTTWKLLADMVSKEKnSFVAOT 
VmhmKKCLIlJUGAWFGGSLDGFLLTPrm 
LMYICCVLMLLPISnSTSYSLIIXTIHRMPSAEGRKKAm 

FHTPEQDKWSAFVrrnnTMLNPLIYSLRN^ (SEQ ID NO: 

50 477). 



ATGACGAACACATCATCCTCTGACTTCACCCTCXTGG 
CCGGGATTGTATTTACAGTGATCOTGCTGTTTTCT^ 
CATGATATTCTTGATTCAGGTGGACTCTCGCCTCCACACCCCCATGTACm 
55 AGCTGTCCATCATGGACACCCTTTTCATCTGTACCACTGTCCC^ 

GGTTTCTAAAGAGAAGATCATTTCCTrTGTGGCCTGTGGCATCCAGA 
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ACCATGATTGGTTCTGAGTTCITCCTCCTGGGCCTCATGGCCTATGACT 
CTGTAACCCTCTGAGATAC(X^^^ 

GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCACT 
CTTACTGTGGCTCCCXjAAGTATCAACCATTTTTTCT 

5 ggcctgtgcagacacgtcxttgtatgaaactc 

ctcatccccatctctatcatctccactrcctactccctcatot 

gccctctgctgaaggtcgcaaaaaggcxntcaccacttgttcct 

agcatctrctatggggctgcot 

agcaggacaaagtagtgtcagccttctataccattgtc^cgcccatgct 
10 ctacagcctcagaaacaaggacgtcataggggcatttaaaaaggta 
tctgctcagaaagtagcaacaagtgatgcttag (seq id no: 478). 



AOLFR255 sequences: 

MEQSNYSWADFILLGLFSNARFPWLIJAIJLLVFLTSIASNVV^ 
1 5 LRDILYISTIWKMLVDQXW^^ 

YPVLMSmCWLIVAAAWLGGSmGFLLTPVTMQFPFCASREINHFFCEVP 
ETAMWCCIMMLLIPFSVISGSYTRn.ITVYRMSEAEGRGKA 

YVLPHSYHTPEQDKAVSAFYTILTPMLNPL^ (SEQ 
ID NO: 479). 

20 

ATGGAOfcAGAGCAATTATTCCGTGTATG^ 
CCCGTTTCCCCTGGCTTCT^ 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCACK^CAGCTCTCCCTCAGGGACATCCT 
25 GTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTITGCTGGATGCACTGCCCAACAOT 
TCTACTTGACCITAGCAGGGGCTGAGTTCITCCTCCTAGGACT 
GTAGCCATCTGCAACXXTTCTGCACTATCCT 
TTGTGGCGGCAGCCHX3GCTGG 

GCAGTTCCCOTCTGTGCCTCTCGGGAGATCAACCACITCIT 
30 TGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCrGTATTA^ 
GATGCTCCTCATCCCTTTCTCTGTCATCTCGGGCTCTT 

ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCT 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTrACT^ 
35 CACTCATTTACAGCCTTAGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 



AOLFR256 sequences: 

MGGKQPWVTEFILVGFQVGPALAILLCGIJSVFVnXTLIXjNGVff 
40 AIIDMSYASNNWKMLAN1JV1NQK5 

QYTVMSWRVCTTIASTCWnSFLMALVHrra 
VVLYAGSAFIVEGPLCXELVSNIJflLSRHL^^ 

YMAPKSRHPEEQQKVl^IJFYSIiWML^ (SEQ ID NO: 

481). 



ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTC^ 

GCACTGGCGATTCTCCTCTGTGGACTCITCTCTGTCTTCT 

TGGGGTCATCTITGGGATTATCTGCCTGGACTCTAAGCTr 

TCTCACACCTGGCCATCATTGACATGTCCTATC 

AAACCT AATGAA CCAGAAAAGCACCATCTCCTTrGTTCCATGC 

TATTTGGCTTTTGC TGTTA CAGAGTGCCTGATTTTGGTGGTGA^^ 

GGCCATCTGCCACCCITrCCAGTACACTGTCA^ 

GCCTC AACATG CTGGATAATTAGCTITCTCATGGCTCTGGTCCATA 

GCCGCui TiTiGTGGCCCACAAAAGATCXACCA 

AATTGGCXn'GTGCTGGCCCTAGGCTCAACCAGGTGGTCCTATAT^ 

CGTAGAGGGGCCGCTCTGCCTGGAGCTGGTCTCCAACITGCACATCCT 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACT 

GCATGGTGGGACTCCTTTTTGGCAGCACCATGGTCATGTACATGGCCCCCAAGTCCCGCCA 
CCCTGAGGAGCAGCAGAAGGTCCTITCCCTGT^ 

CCCTTGATCTACAGCCTGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLFR257 sequences: 

MESNQTWITEVILLGFQVDPALEU 
AIVDMSYASSTWKMLANLVMHKKVISFAPC^ 
10 QYTUMNWRVCT^^ 

QVVIJAGSAFlLVGPLCLVLVSYLinLV^ 

APKSSHSQERRIO^IJ^SIJWILNPLIYSLRNAEVK (SEQ ID NO: 483). 



ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
15 GCTCTGGAGTTGTTCCTCTTTGGGTITITCTTGCT^ 
TGGGATTATCCTGGGGCTCATCM^ 

CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCT 
CAAATCTTGTGATGCACAAAAAAGTCAT^ 
TATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGT 
20 TGGCAATCTGTCACCCCTTGCAATACAC(XTCATTATGAACTGGAGAGTGTGCACT 
GGCCTCAACTTCCTGGATATTTAGCTTTCT 
GGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACITITrCT 
AAATTGGCCTGTGCTGACACTAGGCT^ 

TCTTAGTGGGGCCGCTCrGCCTGGTGCTGGTCTCCTACTTGCACATCCT 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCirCTCTACCTGCTCCTCCCACCT 
TGGTGGGGCTTTTCITrGGCAGCGCCATTGT 
TCAAGAACGGAGGAAGATCCITrCCCrGTTTTA 
CTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCT^ 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 
MGDNQSRVTEFILVGFQI^VEMEVLIJ^ 
AVIDIYYASSNLLNMLENLVKHKKTISnSCMQMALYLW 
HYTVIMNWRVCTVI^ 

EIFVFAGGVFVLVGPLSLMUSYMRILIAILKIQSKEGRKKAFST^ 

LVPDNSQRQKQQKILTLFYSIJFOT^ (SEQ ID NO: 

485). 



ATGGGGGACAA(XAATC^CGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 

GAGATGGAAGTGCTCCTCTTCTGGATCITCTCCCTGTTATATCT 

TGGCATGATCTTGGGGCTCATCTGTCTGGAT^ 

TGTCACACriTGGCCGTCATTGACATATACTATGCTTCCAGCAATTTGCT 

AAACCTAGTGA^CACAAAAA 

TATTTGACTTTTGCTGCTGCAGTGTGCATG 

GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 

GCTATTACITCCTGGGCATGTGGATTTTCCCTGGCCCT 

GCTGCCCTTCTGTGGG<XCCAGGAGGTGAACCACTrCTTCGGTGAAATTCT 

AAACTGGCCTGTGCAGACACCTGGATTAATGAAATnTT 

TCTTAGTCGGGCCCCTTTCCTTGATGCT 

AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCITITCCACCT 

TGGTTGGGCTTTACTTTGGCATGGCCATGGTGG 

ACAGAAGCAGCAGAAAATTCTCACCCTGTTTTACAGCCITIT 

CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAG^ 
AAGAGGACCATGTGA (SEQ ID NO: 486). 
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AOLFR24B sequences: 

MPSINDTHFYPPFFLLLGIPGLDTIinWISFPFCIV^ 

LSMIDLGLSTSTIPKMLGIFWFNLQEISFGGCLLQMEFIH^ 

LQYTMILTNKTISILASVWGRNLVLVTPFW^ 

5 nYGDvmsYnvDvnjASSYVUi^ 

RFGQNffHYIHILIJVNLYVVWPALNPVIYGWTKQ (SEQ ID NO: 487) 

ATGCCTTCTATCAATGACACCCACTTCT 

ACTGGACACITrACATATCTGGAllTClTrCCCATTCTGTATTG 
1 0 TGGGGAATATGACCATTCTCTTTGT^^ 

CTACTTCCTGGCCATGTTGTCTATGATTGATCTGGGTCTGTCCACATCCACT 

TGCTAGGAATCTTCTCKjTTCAACCTCCAAGAGATCAGCTTT 

GTTCITrATTCACATGTTTACAGGCATGGAGACTGTTCTGTTGGTGGTCATC 

GCTTTGTTCTCCATCTGC^ 
1 5 TATCCTAGCTTCTGTGGTTGTTGGAAGAAATTTAGTTCTTGTAACCCCATT^ 

TTCTCCGTCTGCCATT^ 

TCTGGCCGGGTTGGCCTGTGCACCCATTAAGATCAACATAATCTATGGGCTCATGGTGATT 
TCITATATTATTGTGGATGTGATCITAATTGCCTCTTCCT 
TTTTCGCCTTCCCTCTCAAGATGTCCGACTA 
20 GTGTTATGCTGTGCTTTTACACACCAGCATTTTTTTCTTTTA 
AACATTCCCCACTATATCCATATTCTTCT 

TAAC(XTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 
GTACAGAAAGAATAA (SEQ ID NO: 488) 



25 AOLFR33B sequences: 

MLHTNNTQFHPSTFLWGWGLEDVHVWIGFP^ 

AMIAGTDLGI^TATIPKMLGIFWFNLGEIAFGAOT 

LRYSMILTNKVIAILGIV1IVRTLWVTPFTFL 

GLIAFSVGYIDISVIGFSWQILRAVFHLPAWDARLKALSTCGSH^ 
30 GHNffHYIHIIXANLYVVFPPAmSVIYGVKTKQI^ 

(SEQ ID NO: 489) 



ATGCTTCATACCAACAATACACAGTTTCA(XCTTCCACCTTCCrCGTAGT^ 
GGCTGGAAGATGTGCATGTATGGATTGGCTTC^ 
35 TCTAGGGAACATCATTATCCTGTTTGTGATAC^GACTGAACAGAGCCTCCACC 
TTTTACTTCCTAGCCATGTTGGCCGGCACrGATCTGGGCITGTCT 
AGATGCTGGGAATTTTCTGGTTTAATCTTGGAGAGATTGCATTTG 

GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 
GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCn 
40 TAGCGATTCTGGGCATAGTCATCATTGTCAGGACTTTGGTATTTGTGACT 
CTCACCCTGAGATTGCCTITCTGTGGTGTCCGG 

GGGCTTGGCAAAGTTAGCITGTGCCAGTATTAATGTTATATATGGATTGATT 
GTGGGATACATTGACATTTCTGTGATTGGATTTT(XTATGTCCAGATCCT 
CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGCACTCAGCACATGTGGCTCT 
45 GTTATGTTGGCITrCTACCTGCCAGCCCTCTm 
CATCCCTCATTACATCCACATTCTTCTGGCCAATC 

ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACTTAGGATACrCA 

ACCCTAAAAGCTTTTGGCATTTTGACCCCAAGAGGATCTTCCACAA 

ATAA(SEQIDNO:490) 

50 

AOLFR112B sequences: 

MKNKTVLTEFHXGL^^ 
IJEISFmOTPRVLISITrGNKSISFAGCFTQY^ 
MSSRICIQLIFCSWLGGLMAIIPTITIJvlSQQ 
55 VASVTLVVTLVLVII^YAFnKTILKI^SAQQRTKAFSTCSSHM 

DTFNKGVALIJreVAPLLOTFre^ (SEQ ID NO: 491) 
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ATGAAAAATAAAACCGTGTTAACTGAGTTTATCCT 
TCCAGGTGGCAGTTTTCAOCTrrCTTTTCOT 
ACTATCCTCATCCTCACOT 
5 GAACTlTCTCCTTCTrGGAAATTTCCITCACA 

TCACAAG^GGGAACAAGAGTATCAGCTTTGCTGGCTGCTTCACTCA 
GTTCCTTGGGGCTACAGAGTTTTACCCT^ 

ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCTGATTT 
TCTGCTCTTGGCTGGGTGGGCTAATGGCTATTATACCAACAATC^ 

1 0 GGACITITGTGCATCCAACAGACTGAATCATTACITCTGTGACT 
CTCTCATGTTCAGACACAAGCCTCATAGAGAAGGTTGTCTTTCTrG 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCATTCATTATCAAGACTATTCT 
CTCXXCTCTGCCCAACAAAGGACAAAAG^ 
CTCCCTCTCTTACGGAAGCTGCATGTTTATGTACATTAATCCCTCT 

1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACTTCAGTTGCT 
TTACACCCTAAGGAACCAACAGGTAAAAC^ 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFRI30B sequences: 

20 MEGKNQTAPSEFIEX^^ 

ALmiCmTNWQMMVHLLSEKKnSYGGCVTQLFAFI^ 

YSFIMNKALCSWIJ^CmCGFLNS\^^ 

LALI^IGIIJKWTPFLCIII^YLYnSTIlJlIRSSEGRHK^ 

LEKDRIiSVLYSVVTPMLN^ (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCATCIT^^ 
ATGAATTGCAGTATTTACTCTTCACCATCrrCTTTCT 
AATGTTITrATCATTGTGGTGACCATAGCTGATTC 
CCTAGGAAATCTTGCCCTTATTGACATCTGCTACACTACTACT 

30 GTGCATCTTCTGTCAGAGAAGAAAATCATTT^ 

CATTCATTTTCnTrGTTGGCTCAGAGTGTCTCCTCCTG^ 
ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAAGGCCCT 
TAGCAGCCTCATGCTGGACATGTGGGTTTCTCAACTCAGTGTTGCACACCGTTCT 
CCACCTGCCCTTCTGTGGTAACAATCAGATCAATTATTTCTTCTGTGACATACCT 

35 TCATCTTGTCTTGTGGTGATACTTCCCT^ 

ATAAGCTGGACTCCTTTCCTGTGCATCATCCTTTCCTACCm 

GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCCrTTTCCACCTGTGCCT 

ATTGTTATTCTCrATTATGGCAGTGCTATCTTCACGTATGTGAG 

TCTAGAGAAAGATAGATTGA1CTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 
40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 
MARKDMAHINCTQATEFILVGLT^ 
45 YFFI^NIAFVDFCTSSVTTPKMLGNFLYKQNV^ 

VAICNPIXYMVVMTPGiaQLVAWYSYSFUI^^ 
TCSDTRFKQLWFAGAGIMFISSLL^ 

TUFMYHJPSSSHAIJDTDKMASVFYTV^ (SEQ ID NO: 

495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTG^ 
GCCTCACAGACCATCAGGAGTTGAAGATGTC^ 

TTCACAGTGGTAGGCAACITGGGTTTGATCCTACrCATTAGAGCGGATACAAG 
CACCAATGTACTI'CTITCITAGCAACCTAGCT 
55 ACACCCAAAATGCTTGGGAATTTCTTGTAC 

CTACrCAACTGGGCTGCTTTCTCACCTTCATGATATC^ 
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GCCTATGACCGATATGTGGCCATTTC 

GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCTTC 
A(XAT<XTCACCnTCCG<XrrCTCCrATTGCCACTCCAAC^ 

tgacatgcctctcctcaggctaac^ 

5 gcctgtgctggtatcatgttcatttccrc 

atttctgccatcctgaggatgcattcagctgagggaagacagaaggctttct 
gctctcacatgctggcagtcaccatattctatggga 
agctctagccatgccctggacacagacaagatggcctctgtcttct 
cx:atgttgaatcccttaatctatagcctccagaataaggaggtgaaagaagctct 

10 aaatcattatcaataaaaactag (seq id no: 496) 



AOLFR171C sequences: 

MAEVNIIYVTN^K^^ 
AFVDLCYSSAITPKMMVNFV^^ 
1 5 HYSTLMSRRVaQLVAWYIYSFLVAIJHTVITF^ 

EILIFAFAGFDMISSSSIVLTSYIFIIAAIIJaRSTQGQHKA^ 

NHSLDTDKMASVFm^VPMLNPUYSLRNK^Vm (SEQ 
ID NO: 497) 

20 atggctgaagttaatatcatttatgtcactgtattcattctgaaagga^ 
cagagcttcaggcx:ccgtgctttggggtgtttttagt^^ 
caatcttgggttgattactttaatcaagattgatactcgact 
tcctcagccacctggcctttgttgacctttgttactcctctgct^ 
gtgaattttgttgtggaacgcaacaccattcct 

25 GTTTTCTCACCITCAT^^ 

GTCGCCATCTGTAGTC(XCTGCATTATTCAACACrGATGTCAAGAAGAGTCTGCATTCAAC 

TGGTGGCAGTTCCATATATATACAGCTTCCTGGTT^ 

CGTCTGACITACTGTGGCCCAAACTTAATTAACCATTTCT 

AGCTCTGTCCTGCTCAGACACACACATGAAGGAAATTCTGATATrTGCCm 
30 GATATGATCTCTTCCTCITCCATTGTCXrrCACCTCCTACATCm 

AGGATCCGCTCTACTCAGGGGCAACACAAAGCCATTTCCACCTGTGGCTCCCATATGGTGA 

CTGTCACTATTTTCTATGGCACACTGATCTrTATGTACCTACAGCCCAAATCAAAT 

TTGKIACACAGACAAGATGGCTT^ 

TAATCTATAGTCTAAGGAACAAAGAAGTGAAAGATGCCTCAAAGAAAGCCTTGGATAAAG 
35 GTTGTGAAAACTTACAGATATTAACATITITAAAAATAAGAA^ (SEQ ED NO: 

498) 



AOLFR225B sequences: 

MKNRTMFGEFn.LGLTNQPELQVM^IFLFLTYMLSILGN^ 
40 LEISFTSIFPRFLTSMTTGNKVISFAGCLTQYFFAffLGATEFYIXAS^ 
MSSRVQQLVFCSWLGGFLAILPPnLMTQVDFCVS>nLNHYYC^ 
LIAVVTLMVTLVLVTL^ 

GGAFNKGIAVLrrSVTPIJJvIPFIYTLRNQQVKQA^ (SEQ ID NO: 499) 

45 ATGAAAAACAGAACCATGTTTGGTGAGTTTATTCTACTGGGCCTTAC 

TCCAAGTGATGATATTCATCITrCTGTTCCTCACCTACATGCT 

ACTATTATCACCCTCACCTTACTAGA 

GAATTTCTCOTCTTAGAAATTTCCTTCA 

TGACAACAGGAAATAAAGTTATCAGCTTTGCTGGCTGCTTG 
50 ATTTCTTGGAGCTACCGAGITITACCTCCTGGCCT^ 

TCTGCAAACCXJITGCATTACCTGACT 

CTGCTCCTGGTTGGGGGGATTCCTAGCAATCTT 

GATTTCTGTGTCKX^AACATTCTGAATCACTATTACT 

TGCCTGCTCAGACACAAGCCTCTTAGAACTGATGGTC^ 
55 ATGGTTACTCTGGTGCTGGTGACACTTTCTTACACATACA^ 

TCCCTTCTGCCCAGCAAAGGACAAAGGCCITITCCAOT 
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TCCCTCTCTTATGGCAGCTGCATGm 

CTTTCAACAAAGGAATAGCTGTACTCATTACTTCXjGTTACT 

TATACTITAAGAAATCAGCAAGTGAAACAAGCTTTCAAGGACTCAGTCAAA 

AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequences: ' 

MEFVFIjVYPSCTELHILS 
VWHILANTLQSEKTITLLXjC^^ 
CVHLWASVISGLFLSLQLVAFra^ 
10 AIAWFFIIITSYnWAAIIiCIH 

DRHSLVYTLGTPLLNPIJYAIJ^SEMKGAVGRVLTRNCLSQNS (SEQ ID NO: 501) 



ATGGAATTTGTGTTCCTGGCCTATCC 

GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCATT 
15 ACAGAAACCTGTCTATGCACATCCATGTACTATTTCCTGGGCAGCCTTTCTGGGATTGA^ 

TATGCTACACTGCAGTGGTGGTGCXCCATATCCTGGCCAACACCCT 

CATCACTCTCCTGGGCTGTGCCACCCAGATGG 

TGCTTCCTCTTGGCTGCCATGGCXTrATGACOT 

CCCTCTCCTCATGACATTGACT^ 
20 TGTTCCTGTCCTrACAACrGGTGGCCTTCATCTTCTCTCT 

ATTGAGCACTTCTTTTGTGATGTGCC 

TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCri'l'CIlCCrCATC 
ACCACCTCCrACACCTTCATAGTGGCrGCrCTGCTCAAGATCCACTCG 
ACCGGGCCTTCTCCACCTGCTCTTCCCACCTCACTGTG^ 
25 GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAAC 

TGGTGTACAC^TTGGGAACCCCACTGCTCAACCCACITATC rATG CCCTGAGGAACAGTGA 
GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCTTTCCCAGAACAGCTAG 
(SEQ ID NO: 502) 



30 AOLFR276B sequences: 

MGGFGTNISSTTSFTLTGFPEMKGLEHWLAALLLLLYAISFLGNILIIJ 

LFSVNDLGVSFSTLPTVLAAVCFHAPETT^^ 

LRYATVLTDVRVAHNGISIVIRSFCMVFPLPFL^ 
" TmSMYGUWISAFGVDSLLIIJLSYVLILHSVLA^ 
35 MVHRFGRHAPEYVHKFMSLCTSNAIJNYLFHQD (SEQ ID NO: 503) 



ATGGGGGGCTTTGGGACTAACATCTCAAGTACTACCAGCTTC 
AGATGAAGGGTCTGGAGCACrGGCrGGCTGCCCTTCTGCrGCTG 
CCTGGGCAAC^TCCTCAT<XTCTTTATCATAAAGGAAGAGCAG A 
40 TACTACrrCCTGTCTCTTTTTTCTGTTAATGACCT 
GTACTGGCTGCTGTGTGTm^ 
TGTTCTTCATCCACrTTTCCTCCTGGAC 

CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 
CCCACAATGGCATATC£ATTGT^^^ 
45 CTGAAGAGACTGCCmCTGTAAGGCCAGTC^ 

CAGACCTGATTCGGCTGCCCTGGGGAGACACTA^ 

TGTCATCTCTGOCTTTGGTGTAGATTCACTGCTCATCCT 

ATTCTGTGCTGGCCATTGCCT^ 

ACATATCTATGCAGTGCTGATCTTCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCG 
50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCTCm 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR311B sequences: 
NTOWENCSSLTDFF1XGITNNPEMKVTLFAW 
55 HI^FCDLCYSTATGPKMLVDLIAKNKSIPFYGCALQFLW 
IXYTVNMSSRVCYLIXTGVYLVGIADALIHMTLAFRLCF 
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NELVlJFT^GFffil^ra 

SSSYSUDQDKMTSLFYTLVVPMLNPL^ (SEQ ID NO: 505) 

ATGGACTGGGAAAATTGCTCCTCATTAACT^ 
5 AGAGATGAAAGTGACCCTATTTGCTGTATTCTTGGCTGTTTATATCAT^ 

ATCTTGGAATGATAGTTTTAATCAGAATGGATTACCAAOT 

CCTCAGTCATCTGTCTTTCTGTGATCTCTGCTATTCT 

TAGATCTACITGCCAAGAACAAGTCAATACCCITCTATGGCT 

CTTCTGTATCTITGCAGATTCTGAGTGTCTACTGCrGTCAGTGAT^ 
10 AGGCCATCATCAACCCCCTGCTCTATACAGTCAACATGTCTAGCAGAGTGTGCTATCT 

CTTGACTGGGGTTTATCTGGTGGGAATAGCAGATGCTT^ 

CGCCTATGCITCTGTGGGTCTAATGAGATTAATCATTTCTTCT 

ATTACTCTCTCGCTCAGATAC^^ 

TTGAACTGAGTACCATTTCAGGAGTTTTCATrTCI^ 
1 5 GAGATACACTCTGCTGAGGGGAGGTTCAAAGCTCTCTCTACATGCAC^ 

CGGTTGCAATTTTCCAGGGAACTCTGCTCTTT 

CTAGATCAAGATAAAATGACCTCATTGTTTTACACCCTTGTGGTTCCCAT 
GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAAAAAACTGAAAAATAAAAT 
TTTATTTTAA (SEQ ID NO: 506) 

20 

AOLFR314 sequences: 
MEVKNCCMVTEFILLGIPHTEGLEMTL 
NI^VITDMGFSSVTCPKMLLYIMGI^RLISYKDCVCQLF 
PLRYT\OMOTRICVALAVGT^ 
25 AQRVSFIWGLISLVCFIJJDLLSYT^ 

PNPMLGTWQILMNLVGPIV^^ (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCTGCATGGTGACAGAGTTCATCCTTTTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTITTTGTCTTATTCTTGCCX7ITCT 

30 AAATGTGTCTATCCTTGTTGCTGTrATGTCTTCTGCTCGCCTrCACACACCT 
TCCTGGGAAACTTGTCTGTGTTTGACATGGGTTTCTCCTCAGTG 
GCTCTACCTTATGGGGCTGAGCCGACTCATCTCCTACAAAGACTGTGTCT 
TCTrCCATTTCCTCGGGAGCATTGAGTGCTTCTTGTTTACGGTGATGGCCT 
ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 

35 TGGCTGTGGGCACATGGCTGTTAGGGTC^ 

ACCTTGCCATACTGTGGTCCCAATGAAGTGGATCACTrCTTCTGTGACATTCCAGCA 

GCCCTTGGCCTGTGCTGACACATCCTTAGCCCAGAGGGTGAGCTrCACCAAC 

ATATCTCTTGTCTGCTTrCTGCTAATTCTm 

AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCTTCTCCACCTGCAGTGCTCA 
40 GCCATCXTCTGTGCC^ 

TGCTGGGAACCGTGGTACAAATTCTCATGAATCTGGTAGGACCAATGCTGAAC^ 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCTGAAAACAATATTGCACAGGACAGG 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 



45 AOLFR324B sequences: 

MPIANDTQFHTSSFLIXGIPGLEDVHIWIGITFFSV^ 

MIXlSmLSI^TATIPKMLGIFW^ 

WYTMLTSKflSLIAGIAVLRSLY^^ 

FGLGSISIXLLDVIXimSHnULYAWC^ 
50 DIPQYIHIFIANLYVVWPTIiNPVlYGW (SEQ ID NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTC^ 
GCTAGAAGATGTGCACATCTGGATTGGATTCanTTTTTCT 
TGGGAAATGCTGCTATaTCTTTGTGATCCAAACTGAG 
55 CTACTGCCTGGCCATGTTGGATTCCATTGACCTGAGCTTGTCrAOT 

ATGCTGGGCATCTTCTGGTTCAATATCAAGGAAATATCTTTTGGAGGCT 
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TGTTCTTCATCCATTTCTTCACTGTCATC 
CGCTACATTGCCATTTGCAAACCTCTTTGGT^ 

GCCTCATTGCAGGCATTGCTGTCCTGAGGAGCTTGTACATGGTCATTCCACTGGTGm 
CCTCTTAAGGTTGCCCTTCTGTGGACATCXJTATCATCCCTCAT^ 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTATGTTTGGTOT 
TTCTCTCTTGTTATTGGATGTGCrCCTTATTATTCTCTCCCA 
CirCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCT 
GGTGTTATCTTAGCCTTTTCTACACCAGCATTTTTCT 
GATATTCCCCAATATATCCACATTTTCITGGCTAATCTATA 
10 CAATCCTGTAATCTATGGGGTCAGAACC 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 

MALGh^TTTEFLLLGLSADPMRAI^ 
15 LSFTOLCFSSVIWKMI^]^^ 

LLYGQIMGKQLYMHLVWGSWGLG^ 
SRSLrV^LCSTIJLHGLGNFLLV^ 

MPNSGSPffilJFSVQYTVVTPMLNSLIYSLKN^ (SEQ ID NO: 511) 

20 ATGGCCITGGGGAATCACAGCACCATCACCGAGTTCCTCCTCCTTGGGCTGT 
CCAACATCCGGGCTCTGCTCnTTGTGCTGTTCCTGGGGATTTACCT 
AAACCTGATGCTGCTGCTCGTGATCAGGGCTGATTCITG 
TCCTGAGTCACCTCTCTTTTGTTGATCTCTGCTTCTCT^ 

GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGGCTC^ 
25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGC^ 

TGCTGCCATCCGCCGCCCACTACTTTATGGACAGATCATGGGTAAACAGCTGTATATGGAC 
CTTGTGTGGGGCTCATGGGGACTGGGCTTTCTGGACGCACT 

TAAACATGGTCTTTTGTGAAGCCAAAATCATTCACCACTACAGCTATGAGATGCCATCCCT 
CCTC(XTCTGTCCTGCTCTGATATCTCCAGAAG(XTCATCGTTTTGCT 

30 TACATGGGCTGGGAAAOTCCHTITGGTOT 

CTAAGCATCAGCTCTACCTCGGGCAGAAGCAAGGCCTTCrCCACCTGCTCT 
CTGCAGTGACACTTTACTATGGCTCAGGTTTGCTCCGCCATCTCATGCCAAACT 
CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCTGAAT^ 
TCTATAGCCTGAAAAATAAGGAAGTGAACKJTAGCTCTGAAAAGAAC^ 

35 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 
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CLAIMS 

What is Claimed: 

1. An isolated nucleic acid sequence selected from the group consisting 

of: 

5 (i) an isolated nucleotide sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
10 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ED NO: 76, SEQ ED NO: 78, SEQ ED NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ED 
15 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ED NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID NO: 1 1 8, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
20 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
25 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
30 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ED NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
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NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
5 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 31 8, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ]D NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
10 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
15 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ E> NO: 434, 
20 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
25 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ID NO: 512, or a fragment thereof 
which comprises at least 75 nucleotides; 
30 (ii) an isolated cDNA or an insoluble RNA transcribed therefrom that encodes a 
polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ED NO: 9, SEQ 
ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
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ID NO: 21, SEQ DD NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
5 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ED NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
10 SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
15 NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ED NO: 189, SEQ ED 
NO: 191, SEQ ED NO: 193, SEQ DD NO: 195, SEQ ED NO: 197, SEQ ID NO: 199, 
20 SEQ DD NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED NO: 207, SEQ ID 
NO: 209, SEQ ED NO: 211, SEQ DD NO: 213, SEQ ED NO: 215, SEQ DD NO: 217, 
SEQ DD NO: 219, SEQ DD NO: 221, SEQ DD NO: 223, SEQ DD NO: 225, SEQ DD 
NO: 227, SEQ DD NO: 229, SEQ DD NO: 231, SEQ DD NO: 233, SEQ DD NO: 235, 
SEQ ID NO: 237, SEQ DD NO: 239, SEQ E) NO: 241, SEQ DD NO: 243, SEQ DD 
25 NO: 245, SEQ ED NO: 247, SEQ DD NO: 249, SEQ DD NO: 251, SEQ DD NO: 253, 
SEQ DD NO: 255, SEQ DD NO: 257, SEQ ID NO: 259, SEQ DD NO: 261, SEQ DD 
NO:, 263, SEQ DD NO:, 265, SEQ DD NO: 267, SEQ DD NO: 269, SEQ DD NO: 271, 
SEQ DD NO: 273, SEQ DD NO: 275, SEQ DD NO: 277, SEQ DD NO: 279, SEQ DD 
NO: 281, SEQ DD NO: 283, SEQ DD NO: 285, SEQ DD NO: 287, SEQ DD NO: 289, 
30 SEQ DD NO: 291, SEQ DD NO: 293, SEQ DD NO: 295, SEQ DD NO: 297, SEQ DD 
NO: 299, SEQ DD NO: 301, SEQ DD NO: 303, SEQ DD NO: 305, SEQ DD NO: 307, 
SEQ DD NO: 309, SEQ DD NO: 311, SEQ DD NO: 313, SEQ DD NO: 315, SEQ DD 
NO: 317, SEQ DD NO: 319, SEQ DD NO: 321, SEQ DD NO: 323, SEQ DD NO: 325, 
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SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
5 SEQ ID NO: 363, SEQ ID NO: 365, SEQ K> NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
10 NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
15 SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
20 NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 51 1, or a fragment thereof 
which encodes at least 25 contiguous amino acids of said polypeptide; 
. (iii) a nucleic acid sequence that comprises at least 30% sequence identity with an 
isolated nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, 
25 SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, 
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, 
SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, 
30 SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, 
SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, 
SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, 
SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, 
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SEQ ID NO: 94, SEQ DD NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID 
NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112,SEQIDNO: 114, SEQ ID NO: 116, SEQ ID NO: 118,SEQID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
5 SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
10 NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ED NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 1 88, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
15 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ED NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
20 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ED NO: 286, SEQ ID NO: 288, SEQ ED NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
25 SEQ ED NO: 310, SEQ ED NO: 3 12, SEQ ID NO: 3 14, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ DD NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ DD 
NO: 336, SEQ ED NO: 338, SEQ DD NO: 340, SEQ DD NO: 342, SEQ DD NO: 344, 
SEQ DD NO: 346, SEQ DD NO: 348, SEQ DD NO: 350, SEQ DD NO: 352, SEQ DD 
30 NO: 354, SEQ DD NO: 356, SEQ DD NO: 358, SEQ DD NO: 360, SEQ ED NO: 362, 
SEQ DD NO: 364, SEQ DD NO: 366, SEQ DD NO: 368, SEQ DD NO: 370, SEQ DD 
NO: 372, SEQ DD NO: 374, SEQ DD NO: 376, SEQ DD NO: 378, SEQ DD NO: 380, 
SEQ DD NO: 382, SEQ ED NO: 384, SEQ DD NO: 386, SEQ ED NO: 388, SEQ DD 
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NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
5 NO: 426, SEQ E) NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ED NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
10 SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or to a fragment thereof 
1 5 which comprises at least 100 contiguous nucleotides thereof; 

(iv) a nucleic acid sequence that encodes a polypeptide having at least 40% 
sequence identity at the amino acid level with a polypeptide having an amino acid 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1 , SEQ ID NO: 13, SEQ ID 
20 NO: 15, SEQ ID NO: 17, SEQ JD NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ TD NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
25 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, 
30 SEQ ID NO: 115, SEQ ID NO: 1 17, SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
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SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
5 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ K> NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 

10 NO: 23 1, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243; SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 

15 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281 , SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 3 1 1, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 

20 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 

25 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

30 NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 



-205- 



WO 01/68805 



PCT/US01/07771 



NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
5 NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ED NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a nucleic acid sequence encoding at least 50 contiguous 

amino acid residues thereof; 
10 (v) an isolated nucleic acid sequence which encodes an olfactory receptor or a 
fragment thereof that specifically hybridizes and exhibits at least 30% sequence 
identity under stringent conditions to a nucleic acid sequence selected from the group 
consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 
NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ED NO: 16, SEQ ID NO: 18, SEQ ID 
15 NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID 
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID 
NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID 
NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID 
NO: 60, SEQ ID NO: 62; SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID 
20 NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID 
NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID 
NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, 
SEQ ID NO: 1 10, SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, SEQ ID 
25 NO: 1 18, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, 
SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID 
NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, 
SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID 
NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, 
30 SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID 
NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, 
SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID 
NO: 190, SEQ K> NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, 
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SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID 
NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, 
SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID 
NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, 
5 SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID 
NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, 
SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID 
NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, 
SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID 
10 NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, 
SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID 
NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 
SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 
NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, 
15 SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 
SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID 
NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 
SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
20 NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, 
SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, 
SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 
NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, 
SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID 
NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 
SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, 
SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID 
NO: 460, SEQ ID NO: 462, SEQ ED NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, 
SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID 
NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, 
SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID 
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NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, 

SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; 
(vi) an isolated nucleic acid sequence that specifically hybridizes to (i) or a portion 
thereof under stringent hybridization conditions that is at least 20-30 nucleotides in 
5 length; and 

(vii) a naturally occurring allelic or synthetic variant of a nucleic acid sequence 
according to (i) or (ii), containing at least one substitution, deletion or addition 
mutation in the coding region 

10 2. The isolated nucleic acid sequence of Claim 1 which is selected from 

the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 
NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID 
NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID 
NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID 

15 NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID 
NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID 
NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID 
NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID 
NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID 

20 NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID 
NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, 
SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID 
NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, 
SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID 

25 NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, 
SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, 
SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID 
NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, 

30 SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID 
NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, 
SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID 
NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, 
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SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID 
•'. ": * ' " NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, 
\ SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID 
NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, 
5 SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID 
NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, 
SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID 
NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, 
SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID 

10 NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, 
SEQ ID NO: 306, SEQ ID NO: 308, SEQ E> NO: 310, SEQ ID NO: 312, SEQ ID 
NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, 
SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID 
NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, 

15 SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID 
NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, 
SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID 
NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, 
SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID 

20 NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, 
SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID 
NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, 
SEQ ID NO: 414, SEQ ID NO: 416, SEQ ED NO: 418, SEQ ID NO: 420, SEQ ID 
NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, 

25 SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID 
NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, 
SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID 
NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, 
SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID 

30 NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, 
SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID 
NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, 
SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID 
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NO: 512 or a fragment thereof which comprises at least 75 contiguous nucleotides 
thereof. 

3. The isolated nucleic acid sequence of Claim 1 which encodes a 
5 polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 

10 ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 

15 ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 

20 NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 

25 SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 

30 NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ E> NO: 261, SEQ ID 
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NO:, 263, SEQ E> NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
5 NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 

10 SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ED NO: 373, SEQ ID NO: 375, SEQ ED NO: 377, SEQ ED NO: 379, 
SEQ ED NO: 381, SEQ ED NO: 383, SEQ ID NO: 385, SEQ ED NO: 387, SEQ ED 

15 NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, SEQ ED NO: 397, 
SEQ ED NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ED NO: 405, SEQ ED 
NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, SEQ ED NO: 415, 
SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, SEQ ED NO: 423, SEQ ED 
NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, SEQ ED NO: 433, 

20 SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED NO: 441, SEQ ED 
NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, SEQ ED NO: 451, 
SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED NO: 459, SEQ ED 
NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, SEQ ED NO: 469, 
SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED NO: 477, SEQ ED 

25 NO: 479, SEQ ED NO: 481, SEQ ID NO: 483, SEQ ED NO: 485, SEQ ED NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ED NO: 493, SEQ ED NO: 495, SEQ ED 
NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ED NO: 505, 
SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 511 or a fragment thereof 
encoding at least 25 contiguous amino acid residues of said polypeptide. 

30 

4. An isolated nucleic acid sequence having at least 30-60% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID. 
NO: 2, SEQ ED NO: 4, SEQ ED NO: 6, SEQ ID NO: 8, SEQ ED NO: 10, SEQ ID 



-211- 



WO 01/68805 



PCT/US01/07771 



NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
5 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

10 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

15 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 

20 NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 

25 SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 

30 NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
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NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
5 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

10 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

15 NO: 444, SEQ ED NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ED NO: 454, SEQ ID NO: 456, SEQ ED NO: 458, SEQ ED NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 

20 SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ED NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

25 5. An isolated nucleic acid sequence having at least 60-80% sequence 

identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 

30 NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
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NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO; 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
5 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

10 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

15 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 

20 NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 

25 SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 

30 NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
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NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
5 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

10 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

15 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

6. An isolated nucleic acid sequence having at least 80-90% sequence 
20 identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
25 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
30 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
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SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
5 SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ED NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 

10 NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 

15 SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 

20 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 

25 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

30 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
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NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
5 NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ BD NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
10 SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

7. An isolated nucleic acid sequence having at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
15 NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, .SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO:156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ E> NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
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SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ JD NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 

10 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 

15 SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ TD NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 

20 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ E) NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

25 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

30 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: .478, SEQ ID 
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NO: 480, SEQ ED NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or a fragment thereof 
5 comprising at least 100 contiguous nucleotides of any of said sequences. 

8. An isolated nucleic acid sequence having at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

10 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

15 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

20 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

25 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

30 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ED NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ED 
NO: 228, SEQ ED NO: 230, SEQ ED NO: 232, SEQ ED NO: 234, SEQ ED NO: 236, 



-219- 



WO 01/68805 PCT/US01/07771 

SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
5 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ED NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

10 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

15 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ED NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ED NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ED NO: 404, SEQ ID NO: 406, SEQ ID 

20 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ED NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ED NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ED NO: 452, 

25 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ED NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ED NO: 470, 
SEQ ED NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ED NO: 478, SEQ ID 
NO: 480, SEQ ED NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ED NO: 494, SEQ ED NO: 496, SEQ ID 

30 NO: 498, SEQ ID NO: 500, SEQ ED NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 
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9. An isolated nucleic acid sequence according to Claim 1 which encodes 
a polypeptide having at least 40-60% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
5 NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
10 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 
15 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
20 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
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NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
5 NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ED NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 

10 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ED NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

15 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

20 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 47.5, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ED NO: 493, SEQ ED NO: 495, SEQ ED NO: 497, SEQ ED 

25 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ED NO: 505, SEQ ED NO: 507, 
SEQ ID NO: 509 and SEQ ED NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

10. An isolated nucleic acid sequence according to Claim 1 which encodes 
30 a polypeptide having at least 60-70% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ED NO: 1, SEQ ID 
NO: 3, SEQ ED NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ED NO: 19, SEQ ID NO: 21, SEQ ID 
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NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ED NO: 61, SEQ ID 
5 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ E> NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107,SEQIDNO: 109,SEQIDNO: 111, 

10 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ E) NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

15 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

20 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

25 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

30 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
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SEQ ID NO: 329, SEQ ID NO: 331, SEQ E),.NO: 333/SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
5 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

10 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

15 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

20 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

11. An isolated nucleic acid sequence according to Claim 1 which encodes 
25 a polypeptide having at least 70-80% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ED 
30 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NQ: 71, SEQ ID 
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NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 

5 SEQ ID NO: 1 13, SEQ ID NO: 1 15, SEQ ID NO: 1 17, SEQ ID NO: 1 19, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

10 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

15 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

20 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

25 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

30 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
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NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
5 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

10 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

15 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

12. An isolated nucleic acid sequence according to Claim 1 which encodes 
20 a polypeptide having at least 80-90% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
25 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
30 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 



-226- 



WO 01/68805 



PCT/US01/07771 



NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
5 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

10 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

15 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

20 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ED NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

25 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 

30 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
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SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
5 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
10 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

13. An isolated nucleic acid sequence according to Claim 1 which encodes 

15 a polypeptide having about 90-99% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
• NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 

20 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 

25 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 

30 SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
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SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
5 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ E> NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

10 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ E> NO: 289, SEQ ID NO: 291, 

15 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

20 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 

25 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ED NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 

30 NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
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NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ 3D NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
5 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

14. An isolated nucleic acid sequence which exhibits at least 50% 

10 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 

15 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

20 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ED NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

25 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ 3D NO: 176, SEQ ID NO: 178, SEQ 3D NO: 180, SEQ ID 

30 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ED NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ 3D NO: 204. SEQ 3D NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ 3D NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ 3D 
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NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 
SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
5 NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 

10 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

15 NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

20 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

25 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

30 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
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sequence which exhibits at least 50% sequence identity to a fragment comprising at 
least 100 contiguous nucleotides of said nucleic acid sequence. 

15. An isolated nucleic acid sequence which exhibits at least 60% 
5 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ED NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 

10 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ED NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

15 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ED NO: 116, SEQ ED NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ED NO: 126, SEQ ED 
NO: 128, SEQ ED NO: 130, SEQ ED NO: 132, SEQ ED NO: 134, SEQ ED NO: 136, 

20 SEQ ED NO: 138, SEQ ED NO: 140, SEQ ED NO: 142, SEQ ED NO: 144, SEQ ED 
NO: 146, SEQ ED NO: 148, SEQ ED NO: 150, SEQ ED NO: 152, SEQ ED NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ED NO: 160, SEQ ED NO: 162, SEQ ED 
NO: 164, SEQ ED NO: 166, SEQ ED NO: 168, SEQ ED NO: 170, SEQ ED NO: 172, 
SEQ ED NO: 174, SEQ ED NO: 176, SEQ ED NO: 178, SEQ ED NO: 180, SEQ ED 

25 NO: 182, SEQ ED NO: 184, SEQ ED NO: 186, SEQ ED NO: 188, SEQ ED NO: 190, 
SEQ ED NO: 192, SEQ ED NO: 194, SEQ ED NO: 196, SEQ ED NO: 198, SEQ ED 
NO: 200, SEQ ED NO: 202, SEQ ID NO: 204. SEQ ED NO: 206, SEQ ED NO: 208, 
SEQ ED NO: 210, SEQ ED NO: 212, SEQ ED NO: 214, SEQ ED NO: 216, SEQ ED 
NO: 218, SEQ ED NO: 220, SEQ ED NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, 

30 SEQ ED NO: 228, SEQ ED NO: 230, SEQ ED NO: 232, SEQ ED NO: 234, SEQ ID 
NO: 236, SEQ ED NO: 238, SEQ. ED NO. 240, SEQ ED NO: 242, SEQ ED NO: 244, 
SEQ ED NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, SEQ ED NO: 252, SEQ ID 
NO: 254, SEQ ED NO: 256, SEQ ED NO: 258, SEQ ED NO: 260, SEQ ED NO: 262, 
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SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 
5 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ED NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ 3D NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ED NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

10 . NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ED NO: 388, 

15 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ED 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

20 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

25 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
sequence which exhibits at least 60% sequence identity to a fragment comprising at 

30 least 1 00 contiguous nucleotides of said nucleic acid sequence. 

16. An isolated nucleic acid sequence that exhibits at least 70% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ED 
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NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
5 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 

10 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ED NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ED NO: 132, SEQ ED NO: 134, SEQ ED NO: 136, SEQ ED 

15 NO: 138, SEQ ED NO: 140, SEQ ID NO: 142, SEQ ED NO: 144, SEQ ED NO: 146, 
SEQ ED NO: 148, SEQ ID NO: 150, SEQ ED NO: 152, SEQ ED NO: 154, SEQ ED 
NO: 156, SEQ ED NO: 158, SEQ ID NO: 160, SEQ ED NO: 162, SEQ ED NO: 164, 
SEQ ID NO: 166, SEQ ED NO: 168, SEQ ED NO: 170, SEQ ED NO: 172, SEQ ED 
NO: 174, SEQ ED NO: 176, SEQ ID NO: 178, SEQ ED NO: 180, SEQ ID NO: 182, 

20 SEQ ID NO: 184, SEQ ED NO: 186, SEQ ED NO: 188, SEQ ED NO: 190, SEQ ED 
NO: 192, SEQ ED NO: 194, SEQ ID NO: 196, SEQ ED NO: 198, SEQ ED NO: 200, 
SEQ ED NO: 202, SEQ ED NO: 204. SEQ ED NO: 206, SEQ ED NO: 208, SEQ ID 
NO: 210, SEQ ED NO: 212, SEQ ID NO: 214, SEQ ED NO: 216, SEQ ED NO: 218, 
SEQ ED NO: 220, SEQ ED NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ED 

25 NO: 228, SEQ ED NO: 230, SEQ ID NO: 232, SEQ ED NO: 234, SEQ ED NO: 236, 
SEQ ID NO: 238, SEQ. ED NO. 240, SEQ ED NO: 242, SEQ ED NO: 244, SEQ ED 
NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ED NO: 260, SEQ ED NO: 262, SEQ ID 
NO: 264, SEQ ED NO: 266, SEQ ID NO: 268, SEQ ED NO: 270, SEQ ID NO: 272, 

30 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ED NO: 278, SEQ ED NO: 280, SEQ ED 
NO: 282, SEQ ID NO: 284, SEQ ED NO: 286, SEQ ED NO: 288, SEQ ED NO: 290, 
SEQ ID NO: 292, SEQ ED NO: 294, SEQ ED NO: 296, SEQ ED NO: 298, SEQ ED 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
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SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
5 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

10 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

15 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

20 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ E> NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 70% sequence identity with a fragment thereof comprising at least 100 

25 contiguous nucleotides thereof. 

17. An isolated nucleic acid sequence that exhibits at least 80% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
30 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
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NO: 52, SEQ ED NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ED 
5 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ED NO: 118, SEQ ED 
NO: 120, SEQ ED NO: 122, SEQ ED NO: 124, SEQ ED NO: 126, SEQ ED NO: 128, 
SEQ ED NO: 130, SEQ ED NO: 132, SEQ ED NO: 134, SEQ ED NO: 136, SEQ ED 

10 NO: 138, SEQ ED NO: 140, SEQ ED NO: 142, SEQ ED NO: 144, SEQ ED NO: 146, 
SEQ ED NO: 148, SEQ ED NO: 150, SEQ ED NO: 152, SEQ ED NO: 154, SEQ ED 
NO: 156, SEQ ED NO: 158, SEQ ED NO: 160, SEQ ED NO: 162, SEQ ED NO: 164, 
SEQ ED NO: 166, SEQ ED NO: 168, SEQ ED NO: 170, SEQ ED NO: 172, SEQ ED 
NO: 174, SEQ ID NO: 176, SEQ ED NO: 178, SEQ ED NO: 180, SEQ ED NO: 182, 

15 SEQ ED NO: 184, SEQ ED NO: 186, SEQ ED NO: 188, SEQ ED NO: 190, SEQ ED 
NO: 192, SEQ ED NO: 194, SEQ ED NO: 196, SEQ ED NO: 198, SEQ ED NO: 200, 
SEQ ED NO: 202, SEQ ED NO: 204. SEQ ED NO: 206, SEQ ED NO: 208, SEQ ED 
NO: 210, SEQ ED NO: 212, SEQ ED NO: 214, SEQ ED NO: 216, SEQ ED NO: 218, 
SEQ ED NO: 220, SEQ ED NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ED 

20 NO: 228, SEQ ED NO: 230, SEQ ED NO: 232, SEQ ED NO: 234, SEQ ED NO: 236, 
SEQ ED NO: 238, SEQ. ED NO. 240, SEQ ED NO: 242, SEQ ED NO: 244, SEQ ED 
NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, SEQ ED NO: 252, SEQ ED NO: 254, 
SEQ ED NO: 256, SEQ ED NO: 258, SEQ ED NO: 260, SEQ ED NO: 262, SEQ ED 
NO: 264, SEQ ED NO: 266, SEQ ED NO: 268, SEQ ED NO: 270, SEQ ED NO: 272, 

25 SEQ ED NO: 274, SEQ ED NO: 276, SEQ ED NO: 278, SEQ ED NO: 280, SEQ ED 
NO: 282, SEQ ED NO: 284, SEQ ED NO: 286, SEQ ED NO: 288, SEQ ED NO: 290, 
SEQ ED NO: 292, SEQ ED NO: 294, SEQ ED NO: 296, SEQ ED NO: 298, SEQ ED 
NO: 300, SEQ ED NO: 302, SEQ ED NO: 304, SEQ ED NO: 306, SEQ ED NO: 308, 
SEQ ED NO: 310, SEQ ED NO: 312, SEQ ED NO: 314, SEQ ED NO: 316, SEQ ED 

30 NO: 318, SEQ ED NO: 320, SEQ ED NO: 322, SEQ ED NO: 324, SEQ ED NO: 326, 
SEQ ED NO: 328, SEQ ED NO: 330, SEQ ED NO: 332, SEQ ED NO: 334, SEQ ED 
NO: 336, SEQ ED NO: 338, SEQ ED NO: 340, SEQ ID NO: 342, SEQ ED NO: 344, 
SEQ ED NO: 346, SEQ ED NO: 348, SEQ ED NO: 350, SEQ ED NO: 352, SEQ ED 
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ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
5 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

10 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

15 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

20 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

25 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

30 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
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SEQ JD NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
5 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

10 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 85% sequence identity with a fragment thereof comprising at least 100 

1 5 contiguous nucleotides thereof. 

19. An isolated nucleic acid sequence that exhibits at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

20 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ E> 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

25 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

30 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
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NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
5 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 90% sequence identity with a fragment thereof comprising at least 100 
1 0 contiguous nucleotides thereof. 

20. An isolated nucleic acid sequence that exhibits at least 95% sequence 
identity with a nucleic acid sequence selected from the group -consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

15 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

20 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

25 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

30 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ E> 
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NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
5 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

10 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

15 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

20 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

25 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

30 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
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SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 95% sequence identity with a fragment thereof comprising at least 100 
5 contiguous nucleotides thereof 

21. An isolated nucleic acid sequence that exhibits about 96-99% sequence 
identity with a nucleic acid sequence encoding an olfactory receptor selected from the 
group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, 

10 SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, 
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, 
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, 
SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, 
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, 

15 SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, 
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ED NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, 
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, 
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, 
SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID 

20 NO: 108, SEQ ID NO: 110, SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 1 16, 
SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID 
NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, 
SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID 
NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, 

25 SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID 
NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, 
SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID 
NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, 
SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID 

30 NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, 
SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID 
NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, 
SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID 
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NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, 
SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID 
NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID 
5 NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, 
SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID 
NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, 
SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID 
NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, 

10 SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID 
NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, 
SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID 
NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, 
SEQ ID NO: 352, SEQ ID NO: 354, SEQ ED NO: 356, SEQ ID NO: 358, SEQ ID 

15 NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, 
SEQ ID NO: 370, SEQ ED NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID 
NO: 378, SEQ ID NO: 380, SEQ ED NO: 382, SEQ ID NO: 384, SEQ ED NO: 386, 
SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID 
NO: 396, SEQ ID NO: 398, SEQ ED NO: 400, SEQ ED NO: 402, SEQ ID NO: 404, 

20 SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ED NO: 412, SEQ ID 
NO: 414, SEQ ED NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, 
SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID 
NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ED NO: 438, SEQ ED NO: 440, 
SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID 

25 NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, 
SEQ ID NO: 460, SEQ ED NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID 
NO: 468, SEQ ID NO: 470, SEQ ED NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, 
SEQ ID NO: 478, SEQ ED NO: 480, SEQ ED NO: 482, SEQ ID NO: 484, SEQ ID 
NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ED NO: 494, 

30 SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID 
NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 
or a fragment having at least 96-99% sequence identity with a fragment thereof 
comprising at least 100 contiguous nucleotides thereof. 
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22. A nucleic acid sequence which encodes for a functional olfactory 
receptor polypeptide, wherein said nucleic acid sequence comprises a portion which is 
at least 100 nucleotides in length and exhibits at least 40% sequence identity with at 
5 least 100 contiguous hucleotides of a portion of an olfactory receptor encoding a 
nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, SEQ JD 
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID 
NO: 24, SEQ ID NO: 26.. SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID 

10 NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID 
NO: 44, SEQ JD NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID 
NO: 54, SEQ ID NO: 56, SEQ H> NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID 
NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID 
NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID 

15 NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID 
NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ E> NO: 100, SEQ ID NO: 102, SEQ 
ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, 
SEQ ID NO: 114, SEQ K> NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID 
NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, 

20 SEQ ID NO: 132, SEQ K> NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ED 
NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, 
SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID 
NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, 
SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID 

25 NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, 
SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID 
NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ E> NO: 202, 
SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID 
NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, 

30 SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ JD 
NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, 
SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID 
NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, 
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SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID 
NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, 
SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID 
NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, 
5 SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID 
NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, 
SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, 
SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID 

10 NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, 
SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID 
NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, 
SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID 
NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, 

15 SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID 
NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, 
SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ED 
NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, 
SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID 

20 NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, 
SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID 
NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, 
SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID 
NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, 

25 SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID 
NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, 
SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID 
NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, 
SEQ ID NO: 510 and SEQ ID NO: 512. 

30 

23 . The nucleic acid sequence of Claim 22 which is a chimeric nucleic acid 
sequence, wherein said nucleic acid sequence is produced by combining portions of at 
least two different G protein-coupled receptors. 
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24. The chimeric nucleic acid sequence of Claim 23 wherein said two 
different G protein-coupled receptors are olfactory receptors. 

5 25 . The chimeric nucleic acid sequence of Claim 23 wherein said chimeric 

sequence contains at least 200 contiguous nucleotides that are at least 40% identical to 
a portion of one of said olfactory receptor encoding nucleic acid sequences. 

26. An isolated nucleic acid sequence according to Claim 1, wherein said 
10 isolated nucleic acid sequence is directly or indirectly attached to a nucleic acid 

sequence that encodes a detectable polypeptide. 

27. The nucleic acid sequence of Claim 26, wherein said detectable 
polypeptide is green fluorescent protein, or a fragment or variant thereof. 

15 

28. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 40% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

25 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ E) NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

30 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
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NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ K> NO: 187, SEQ ID 
5 NO: 189, SEQ ID NO: 191, SEQ ID NO: !93, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
10 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
15 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
20 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, 
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SEQ ID NO: 451, SEQ ID NO: 453, SEQ ED NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
5 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ED NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
1 0 translocation of said polypeptide on the surface of a cell. 

29. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 50% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ED NO: 3, SEQ ED NO: 5, SEQ ED NO: 7, SEQ ID 

15 NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ED NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ED NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ED 
NO: 39, SEQ ED NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ED NO: 47, SEQ ID 
NO: 49, SEQ ED NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 

20 NO: 59, SEQ ED NO: 61 , SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ED NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ED NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

25 SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ED NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ED NO: 151, SEQ ID 

30 NO: 153, SEQ ID NO: 155, SEQ ED NO: 157, SEQ ID NO: 159, SEQ ED NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ED NO: 169, SEQ ID 
NO: 171, SEQ ED NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ED NO: 181, SEQ ID NO: 183, SEQ ED NO: 185, SEQ ID NO: 187, SEQ ID 
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NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ED NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ED NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
5 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ED NO: 233, 
SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ID NO: 241, SEQ ED 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, 
SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ED 
NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, 

10 SEQ ED NO: 271, SEQ ED NO: 273, SEQ ED NO: 275, SEQ ID NO: 277, SEQ ED 
NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ED NO: 287, 
SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ID NO: 295, SEQ ED 
NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ED NO: 303, SEQ ED NO: 305, 
SEQ ID NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, SEQ ED NO: 313, SEQ ED 

15 NO: 315, SEQ ED NO: 317, SEQ ED NO: 319, SEQ ED NO: 321, SEQ ED NO: 323, 
SEQ ID NO: 325, SEQ ED NO: 327, SEQ ED NO: 329, SEQ ID NO: 331, SEQ ED 
NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ED NO: 341, 
SEQ ID NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ ED NO: 349, SEQ ED 
NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ID NO: 357, SEQ ED NO: 359, 

20 SEQ ID NO: 361, SEQ ED NO: 363, SEQ ED NO: 365, SEQ ED NO: 367, SEQ ED 
NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ID NO: 375, SEQ ED NO: 377, 
SEQ ED NO: 379, SEQ ED NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ED 
NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, 
SEQ ID NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, SEQ ED 

25 NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, 
SEQ ID NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, SEQ ID 
NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, 
SEQ ID NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED 
NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, 

30 SEQ ID NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED 
NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, 
SEQ ED NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED 
NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ. ED NO: 485, 
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SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
5 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 60% sequence identity with a polypeptide selected from the group 

1 0 consisting of: SEQ ID NO: 1 , SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 

15 NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ED NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ED NO: 83, SEQ ID NO: 85, SEQ ED NO: 87, SEQ ID 
NO: 89, SEQ ED NO: 91, SEQ ED NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ID 

20 NO: 99, SEQ ED NO: 101, SEQ ID NO: 103, SEQ ED NO: 105, SEQ ID NO: 107, 
SEQ ED NO: 109, SEQ ED NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ED NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ED NO: 127, SEQ ED NO: 129, SEQ ID NO: 131, SEQ ED NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ED NO: 141, SEQ ID NO: 143, 

25 SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO: 151, SEQ ED 
NO: 153, SEQ ID NO: 155, SEQ ED NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ED NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ED NO: 179, 
SEQ ID NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ID NO: 187, SEQ ED 

30 NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ID NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ID 
NO: 207, SEQ ED NO: 209, SEQ ED NO: 211', SEQ ED NO: 213, SEQ ED NO: 215, 
SEQ ED NO: 217, SEQ ID NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ ED 
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NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
5 NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NQ: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
10 SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
15 NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
20 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
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is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

31. An isolated nucleic acid sequence which encodes a polypeptide that 
S exhibits at least 70% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 

10 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 

15 NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 

20 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ DO NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

25 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ m NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

30 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
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NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
5 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 

10 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 

15 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ JD NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 

20 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

25 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

30 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 
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32. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 80% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ JD NO: 17, SEQ ID 
5 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

10 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

15 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 

20 SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 

25 NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 

30 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
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SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
5 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SFQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
10 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
15 SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

33. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 85% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ED NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ED NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ED 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ED NO:, 265, SEQ ID NO: 267, SEQ ED NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ED NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ED NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ED NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ED NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ED NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ED NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, 
SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED 
NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, 

15 SEQ ED NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED 
NO: 459, SEQ ED NO: 461, SEQ ID NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, 
SEQ ED NO: 469, SEQ ED NO: 471, SEQ ID NO: 473, SEQ ED NO: 475, SEQ ED 
NO: 477, SEQ ED NO: 479, SEQ ID NO: 481, SEQ ED NO: 483, SEQ ID NO: 485, 
SEQ ED NO: 487, SEQ ED NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ED 

20 NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ED NO: 505, SEQ ED NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence mat facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

25 

34. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 90% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ED NO: 1, SEQ ED NO: 3, SEQ ED NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ED NO: 13, SEQ ID NO: 15, SEQ ED NO: 17, SEQ ED 
30 NO: 19, SEQ ED NO: 21, SEQ ED NO: 23, SEQ ID NO: 25, SEQ ED NO: 27, SEQ ID 
NO: 29, SEQ ED NO: 31, SEQ ED NO: 33, SEQ ID NO: 35, SEQ ED NO: 37, SEQ ID 
NO: 39, SEQ ED NO: 41, SEQ ED NO: 43, SEQ ED NO: 45, SEQ ED NO: 47, SEQ ED 
NO: 49, SEQ ID NO: 51, SEQ ED NO: 53, SEQ ED NO: 55, SEQ ED NO: 57, SEQ ID 
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NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
5 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ED NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

10 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ED NO: 157, SEQ ED NO: 159, SEQ ED NO: 161, 
SEQ ID NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, SEQ ID NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 
SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ID NO: 187, SEQ ED 

15 NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ID NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ID NO: 205, SEQ ED 
NO: 207, SEQ ED NO: 209, SEQ ID NO: 21 1, SEQ ED NO: 213, SEQ ED NO: 215, 
SEQ ID NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ED NO: 233, 

20 SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ID NO: 251, 
SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ID NO: 259, SEQ ED 
NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, 
SEQ ID NO: 271, SEQ ED NO: 273, SEQ ED NO: 275, SEQ ED NO: 277, SEQ ED 

25 NO: 279, SEQ ED NO: 281, SEQ ID NO: 283, SEQ ED NO: 285, SEQ ED NO: 287, 
SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ED NO: 295, SEQ ID 
NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ED NO: 303, SEQ ED NO: 305, 
SEQ ID NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, SEQ ED NO: 313, SEQ ED 
NO: 315, SEQ ED NO: 317, SEQ ID NO: 319, SEQ ED NO: 321, SEQ ED NO: 323, 

30 SEQ ID NO: 325, SEQ ED NO: 327, SEQ ED NO: 329, SEQ ED NO: 331, SEQ EO 
NO: 333, SEQ ED NO: 335, SEQ ID NO: 337, SEQ ED NO: 339, SEQ ED NO: 341, 
SEQ ED NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ ED NO: 349, SEQ ID 
NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ED NO: 359, 
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NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ED NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ED NO: 133, SEQ ED 
5 NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED NO: 141, SEQ ED NO: 143, 
SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO:151, SEQ ED 
NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, SEQ ED NO: 159, SEQ ED NO: 161, 
SEQ ED NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, SEQ ED NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 

10 SEQ 3D NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ID NO: 187, SEQ ED 
NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ED NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ED 
NO: 207, SEQ ED NO: 209, SEQ ED NO: 211, SEQ ED NO: 213, SEQ ED NO: 215, 
SEQ ED NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, SEQ EO 

15 NO: 225, SEQ EO NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ED NO: 233, 
SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ ED 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, 
SEQ ED NO: 253, SEQ 3D NO: 255, SEQ 3D NO: 257, SEQ 3D NO: 259, SEQ ID 
NO: 261, SEQ 3D NO:, 263, SEQ 3D NO:, 265, SEQ 3D NO: 267, SEQ ID NO: 269, 

20 SEQ ID NO: 271, SEQ 3D NO: 273, SEQ ID NO: 275, SEQ 3D NO: 277, SEQ 3D 
NO: 279, SEQ 3D NO: 281, SEQ 3D NO: 283, SEQ 3D NO: 285, SEQ 3D NO: 287, 
SEQ ED NO: 289, SEQ 3D NO: 291, SEQ 3D NO: 293, SEQ 3D NO: 295, SEQ 3D 
NO: 297, SEQ 3D NO: 299, SEQ 3D NO: 301, SEQ 3D NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ 3D NO: 311, SEQ 3D NO: 313, SEQ 3D 

25 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ 3D NO: 321, SEQ 3D NO: 323, 
SEQ 3D NO: 325, SEQ 3D NO: 327, SEQ 3D NO: 329, SEQ 3D NO: 331, SEQ 3D 
NO: 333, SEQ 3D NO: 335, SEQ ID NO: 337, SEQ 3D NO: 339, SEQ 3D NO: 341, 
SEQ 3D NO: 343, SEQ 3D NO: 345, SEQ ED NO: 347, SEQ 3D NO: 349, SEQ 3D 
NO: 351, SEQ 3D NO: 353, SEQ 3D NO: 355, SEQ 3D NO: 357, SEQ 3D NO: 359, 

30 SEQ 3D NO: 361, SEQ ID NO: 363, SEQ 3D NO: 365, SEQ ID NO: 367, SEQ 3D 
NO: 369, SEQ 3D NO: 371, SEQ 3D NO: 373, SEQ 3D NO: 375, SEQ ID NO: 377, 
SEQ ED NO: 379, SEQ ED NO: 381, SEQ 3D NO: 383, SEQ 3D NO: 385, SEQ 3D 
NO: 387, SEQ 3D NO: 389, SEQ 3D NO: 391, SEQ 3D NO: 393, SEQ 3D NO: 395, 
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SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
5 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

10 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

15 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

36. The isolated nucleic acid sequence according to Claim 26, wherein said 
isolated nucleic acid sequence is operably linked to a constitutive promoter. 

20 

37. The isolated nucleic acid sequence according to Claim 1, wherein said 
isolated nucleic acid sequence is operably linked to a regulatable promoter. 

38. The isolated nucleic acid sequence of Claim 1, wherein said isolated 
25 nucleic acid sequence is directly or indirectly attached to a nucleic acid sequence 

encoding a mammalian rhodopsin polypeptide or a fragment thereof. 

39. An isolated nucleic acid molecule comprising a nucleotide sequence 
that encodes a fragment of at least 60 contiguous amino acids of a polypeptide having 

30 an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ 
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 



-262- 



WO 01/68805 



PCTAJS01/07771 



NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
5 NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 

10 NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 

15 SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ED NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 

20 NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ED 
NO: 229, SEQ ED NO: 231, SEQ ED NO: 233, SEQ ED NO: 235, SEQ ID NO: 237, 
SEQ ED NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 

25 SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ E> 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269; SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ED NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 

30 NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
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NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
5 NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 

10 SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 

15 NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489,. 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 

20 SEQ ID NO: 509, and SEQ ID NO: 511. 

. 40. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 100 amino acids. 

25 41. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 

sequence encodes at least 150 amino acids. 

42. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 200 amino acids. 

30 

43 . The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 250 amino acids. 
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44. The isolated nucleic acid molecule of Claim 39, wherein the 
polypeptide is an olfactory G protein-coupled receptor. 

45. The isolated nucleic acid molecule of Claim 39, wherein the expression 
5 product binds an odorant. 

46. The isolated nucleic acid molecule of Claim 1 comprising a nucleotide 
sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ 
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ED 

10 NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID 
NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID 
NO: 36, SEQ ID NO: 38, SEQ E> NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID 
NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID 

15 NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID 
NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID 
NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID 
NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ 
ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, SEQ ID NO: 1 12, SEQ ID NO: 1 14, 

20 SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID 
NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, 
SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID 
NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, 
SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID 

25 NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, 
SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID 
NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, 
SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID 
NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. 

30 SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID 
NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, 
SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID 
NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, 
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SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID 
NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, 
SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ E> NO: 266, SEQ ID 
NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, 
5 SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282..SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, 
SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID 
NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, 
SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID 

10 NO: 322, SEQ.ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, 
SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID 
NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, 
SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID 
NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, 

15 SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID 
NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, 
SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID 
NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, 
SEQ E) NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID 

20 NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, 
SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID 
NO: 430, SEQ ID NO: 432, SEQ E> NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, 
SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID 
NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, 

25 SEQ ID NO: 458, SEQ E> NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID 
NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, 
SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID 
NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, 
SEQ ID NO: 494, SEQ ID NO: 496, SEQ ED NO: 498, SEQ ID NO: 500, SEQ ID 

30 NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 
and SEQ ID NO: 512. 
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47. An expression vector that comprises a nucleic acid sequence according 
to Claim 1. 

48. The expression vector of Claim 47, wherein said vector is a 
5 mammalian, yeast, bacterial or insect expression vector. 

49. A cell which is transfected or transformed with at least one nucleic acid 
sequence according to Claim 1. 

10 50. A mammalian cell according to Claim 49. 

51. A human cell according to Claim 50. 

52. A yeast or insect cell according to Claim 49. 

15 

53. The mammalian cell according to Claim 49 which is selected from the 
group consisting of: an olfactory cell, Chinese hamster ovary cell, baby hamster 
kidney cell, and a myeloma cell. 

20 54. A solid phase comprising at least one isolated nucleic acid sequence 

according to Claim 1. 

55. A solid phase comprising at least one isolated nucleic acid sequence 
according to Claim 1, wherein the solid phase is attached to an array comprising at 

25 least one additional nucleic acid sequence. 

56. The solid phase according to Claim 55 which comprises an array of at 
least 4 different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

30 

57. The solid phase according to Claim 55 which comprises at least 10 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 
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58. The solid phase according to Claim 55 which comprises at least 50 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

5 

59. The solid phase according to Claim 55 which comprises at least 100 
different sequences that encode olfactory receptors or fragments or variants thereof. 

60. An isolated polypeptide that is selected from the group consisting of: 
10 (i) a polypeptide comprising an amino acid sequence selected from the group 

consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ E> NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
15 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
20 NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, 
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SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
5 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
10 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
15 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ' ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
20 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
25 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
30 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 
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(ii) a polypeptide comprising an amino acid sequence that exhibits at least 40% 
sequence identity with an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
5 ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 3 1, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
10 ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 1 13, SEQ ID NO: 1 15, SEQ ID NO: 1 17, SEQ ID 
15 NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
20 SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ED 
25 NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ JD NO: 251, SEQ ID NO: 253, 
30 SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
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SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ED NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
5 SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 33 1, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
10 NO: 371, SEQ ED NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
15 SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED NO: 441, SEQ ED 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ED NO: 449, SEQ ED NO: 451, 
SEQ ED NO: 453, SEQ ED NO: 455, SEQ ID NO: 457, SEQ ED NO: 459, SEQ ED 
20 NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ED NO: 467, SEQ ED NO: 469, 
SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED NO: 477, SEQ ED 
NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, SEQ ED NO: 487, 
SEQ ID NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ED NO: 495, SEQ ED 
NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ED NO: 505, 
25 SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ID NO: 511; 

(iii) a polypeptide comprising an amino acid sequence that exhibits at least 60% 
sequence identity with a fragment of a polypeptide according to (i) which fragment is 

at least 40 amino acids in length; 

(iv) a chimeric polypeptide that comprises a portion of a polypeptide according to 
30 (i) or (ii) that is at least 40 amino acids in length and a portion of at least one other G 

protein-coupled receptor; and 

(v) a variant of a polypeptide according to (i) which differs by said polypeptide by 

at least one substitution, addition or deletion modification. 
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61. An isolated polypeptide according to Claim 60 wherein such 
polypeptide exhibits at least 70% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
5 ID NO: 5, SEQ ED NO: 7, SEQ ED NO: 9, SEQ ED NO: 1 1, SEQ ED NO: 13, SEQ ED 
NO: 15, SEQ ED NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ED NO: 23, SEQ ED 
NO: 25, SEQ ED NO: 27, SEQ ED NO: 29, SEQ ID NO: 31, SEQ ED NO: 33, SEQ ED 
NO: 35, SEQ ED NO: 37, SEQ ED NO: 39, SEQ ID NO: 41, SEQ ED NO: 43, SEQ ED 
NO: 45, SEQ ED NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ED NO: 53, SEQ ED 

10 NO: 55, SEQ ED NO: 57, SEQ ED NO: 59, SEQ JD NO: 61, SEQ ED NO: 63, SEQ ED 
NO: 65, SEQ ED NO: 67, SEQ ED NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ED 
NO: 75, SEQ ED NO: 77, SEQ ED NO: 79, SEQ ID NO: 81, SEQ ED NO: 83, SEQ ED 
NO: 85, SEQ ID NO: 87, SEQ ED NO: 89, SEQ ID NO: 91, SEQ ED NO: 93, SEQ ED 
NO: 95, SEQ ED NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

15 ED NO: 105, SEQ ED NO: 107, SEQ ED NO: 109, SEQ ID NO: 1 1 1 , SEQ ED NO: 1 13, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ED NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ED NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ED NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 

20 SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ED NO: 157, SEQ ED 
NO: 159, SEQ ED NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ED NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ED NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 

25 NO: 195, SEQ ED NO: 197, SEQ ID NO: 199, SEQ ED NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ED NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

30 SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ED 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ED NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ED NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
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SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
5 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

10 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

15 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 

20 NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ED NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 

25 SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

62. An isolated polypeptide according to Claim 60 wherein said 
30 polypeptide exhibits at least 80% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 



-273- 



WO 01/68805 



PCT/US01/07771 



NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ED 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
5 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 

10 SEQ ID NO: 1 15, SEQ ID NO: 1 17, SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 

15 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 

20 SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 

25 NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ED NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 

30 SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ED NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ED NO: 317, SEQ ID NO: 319, SEQ ED 
NO: 321, SEQ ED NO: 323, SEQ ED NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
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SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
5 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

10 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

15 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 

20 NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

63. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90% sequence identity with a polypeptide having a 

25 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 

30 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
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NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107.SEQIDNO: 109,SEQIDNO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
5 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ED NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

10 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

15 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 

20 SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 

25 NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

30 SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 



-276- 



WO 01/68805 



PCT/US01/07771 



SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
5 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

10 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

15 and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

64. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits about 80-90% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ED NO: 1, SEQ ID NO: 3, SEQ 

20 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

25 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

30 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
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NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
5 NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

10 SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 

15 NO: 267, SEQ ED NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 

20 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

25 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ E> NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

30 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
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SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
5 SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

10 

65. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90-95% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
15 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
20 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, 
SEQ ED NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ED 
NO: 123, SEQ ED NO: 125, SEQ ID NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ED NO: 137, SEQ ID NO: 139, SEQ ED 
NO: 141, SEQ ED NO: 143, SEQ ID NO: 145, SEQ ED NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ED NO: 155, SEQ ID NO: 157, SEQ ED 
NO: 159, SEQ ED NO: 161, SEQ ED NO: 163, SEQ ED NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ED NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ED NO: 179, SEQ ID NO: 181, SEQ ED NO: 183, SEQ ID NO: 185, 
SEQ ED NO: 187, SEQ ID NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED 
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NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
5 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 

10 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 

15 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID- 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 

20 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ED NO: 383, 
SEQ ID NO: 385, SEQ ED NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ED NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

25 NO: 411, SEQ ID NO: 413, SEQ JD NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ED NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ED NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ED NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ DD NO: 439, SEQ ED NO: 441, SEQ ID NO: 443, SEQ ED NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ED NO: 455, 

30 SEQ DD NO: 457, SEQ ED NO: 459, SEQ ED NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ DD NO: 467, SEQ ED NO: 469, SEQ ED NO: 471, SEQ DD NO: 473, 
SEQ DD NO: 475, SEQ DD NO: 477, SEQ DD NO: 479, SEQ DD NO: 481, SEQ ID 
NO: 483, SEQ DD NO: 485, SEQ DD NO: 487, SEQ DD NO: 489, SEQ ED NO: 491, 
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SEQ ID NO: 493, SEQ ED NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

5 66. An isolated polypeptide according to Claim 60 wherein said 

polypeptide exhibits about 95-99% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 

10 NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ID 

15 NO: 75, SEQ ID NO: 77, SEQ ED NO: 79, SEQ ED NO: 81, SEQ ED NO: 83, SEQ ED 
NO: 85, SEQ ED NO: 87, SEQ ED NO: 89, SEQ ED NO: 91, SEQ ED NO: 93, SEQ ED 
NO: 95, SEQ ED NO: 97, SEQ ED NO: 99, SEQ ED NO: 101, SEQ ED NO: 103, SEQ 
ED NO: 105, SEQ ED NO: 107, SEQ ED NO: 109, SEQ ED NO: 1 1 1, SEQ ED NO: 113, 
SEQ ED NO: 115, SEQ ED NO: 117, SEQ ED NO: 119, SEQ ID NO: 121, SEQ ED 

20 NO: 123, SEQ ED NO: 125, SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, 
SEQ ED NO: 133, SEQ ED NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED 
NO: 141, SEQ ED NO: 143, SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, 
SEQ ED NO: 151, SEQ ED NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, SEQ ED 
NO: 159, SEQ ED NO: 161, SEQ ID NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, 

25 SEQ ED NO: 169, SEQ ED NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED 
NO: 177, SEQ ED NO: 179, SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, 
SEQ ED NO: 187, SEQ ED NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED 
NO: 195, SEQ ED NO: 197, SEQ ID NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, 
SEQ ED NO: 205, SEQ ED NO: 207, SEQ ED NO: 209, SEQ ED NO: 211, SEQ ED 

30 NO: 213, SEQ ED NO: 215, SEQ ED NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, 
SEQ ED NO: 223, SEQ ED NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ED 
NO: 231, SEQ ED NO: 233, SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, 
SEQ ED NO: 241, SEQ ED NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED 
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NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ED NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
5 NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
• NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 3 1 1, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

10 SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 

15 NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ]D NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

20 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

25 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

30 and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

67. A variant according to Claim 60(v) which comprises at least 5 
conservative amino acid substitutions. 
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68. A variant according to Claim 60(v) which comprises at most 5 
conservative amino acid substitutions. 

69. A variant according to Claim 60(v) which comprises 5 to 7 
conservative substitution modifications. 



70. A variant according to 
conservative substitution modifications. 

10 

71. A variant according to 
conservative substitution modifications. 



Claim 60(v) which comprises 3 to 4 



Claim 60(v) which comprises 1 or 2 



72. A solid phase comprising at least one directly or indirectly 
15 immobilized isolated polypeptide according to Claim 60, or a cell which expresses 

said polypeptide on the surface thereof. 

73. The solid phase of Claim 72 comprising at least 4 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 

20 polypeptide on the surface thereof. 



74. The solid phase of Claim 72 comprising at least 16 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 
polypeptide on the surface thereof. 

25 

75. The solid phase of Claim 72 comprising at least 25 different 
immobilized polypeptides according to Claim 60 or a cell which expresses said 
polypeptide on the surface thereof. 

3° 76. A method of detecting expression of an olfactory receptor gene 

comprising (a) hybridizing at least one sample with a nucleic acid according to Claim 
1 and (b) detecting expression of the olfactory receptor gene by a positive 
hybridization signal. 
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77. A method of screening a library comprising (a) hybridizing the library 
with a nucleic acid according to Claim 1 and (b) detecting one or more olfactory 
receptor clones in the library by a positive hybridization signal. 

5 

78. A recombinant polynucleotide comprising a nucleic acid according to 
Claim 1 attached directly or indirectly to a heterologous nucleic acid. 

79. An expression vector comprising the nucleic acid of Claim 1 and an 
10 operably linked heterologous nucleic acid that drives expression thereof. 

80. A transfected or transformed cell comprising the recombinant 
polynucleotide of Claim 78 introduced into a host cell, or a progeny thereof. 

15 81. A transgenic non-human organism comprising the recombinant 

polynucleotide of Claim 78 introduced into a cell of a host non-human organism, or a 
progeny thereof. 

82. A method of making a recombinant polynucleotide comprising ligating 
20 the nucleic acid of Claim 1 to a heterologous nucleic acid. 

» 

83. The method of Claim 82 wherein the heterologous nucleic acid 
comprises a translational and/or transcriptional regulatory region. 

25 84. A method of making a transfected cell comprising introducing the 

recombinant polynucleotide of Claim 79 into a host cell, and propagating the host cell 
in which the recombinant polynucleotide has been introduced. 

85. A method of detecting specific binding of a putative ligand to an 
30 olfactory receptor comprising (a) contacting the putative ligand with a cell in which 
the expression vector of Claim 79 has been introduced, wherein the olfactory receptor 
is expressed by the cell thereby, and (b) directly or indirectly detecting specific 
binding between the putative ligand and the olfactory receptor. 
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86. A method of making transgenic non-human organism comprising 
introducing the recombinant polynucleotide of Claim 78 into a cell of a host non- 
human organism, or propagating the host non-human organism in which the 

5 recombinant polynucleotide has been introduced. 

87. An isolated protein molecule comprising a fragment of at least 60 
contiguous amino acids of a polypeptide having an amino acid sequence selected from 
the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 

10 NO: 7, SEQ l6 NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
15 NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
20 ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 1 15, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
25 . SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
30 NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
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NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259,' 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 
5 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307 SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 

10 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 

15 NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ED NO: 383, SEQ ID NO: 385, 
SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 

20 SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ED 
NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ED NO: 437, SEQ ID NO: 439, 
SEQ ED NO: 441, SEQ ID NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ID 

25 NO: 449, SEQ ID NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459, SEQ ED NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 
SEQ ED NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ED NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ED NO: 489, SEQ ID NO: 491, SEQ ED NO: 493, 

30 SEQ ID NO: 495, SEQ ED NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID 
NO: 503, SEQ ED NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 
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88. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 100 amino acids. 

89. The isolated protein molecule of Claim 87, wherein the fragment 
5 contains at least 150 amino acids. 

90. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 200 amino acids. 

10 91. The isolated protein molecule of Claim 87, wherein the fragment 

contains at least 250 amino acids. 

92. The isolated protein molecule of Claim 87, which is a functional 
olfactory receptor polypeptide. 

15 

93. The isolated protein molecule of Claim 87, wherein the fragment 
specifically binds an odorant molecule. 

94. A recombinant polypeptide comprising the protein molecule of Claim 
20 87 and a heterologous peptide domain. 

95. The recombinant polypeptide of Claim 94, wherein the heterologous 
peptide domain comprises a G protein-coupled receptor transmembrane domain. 

25 96. The recombinant polypeptide of Claim 94 comprising a seven- 

transmembrane receptor with an olfactory receptor ligand-binding domain, wherein 
the olfactory receptor ligand-binding domain is a chimera of at least two different 
olfactory receptors. 

30 97. A method of detecting specific binding of a ligand to an olfactory 

receptor comprising (a) contacting the ligand with the protein of Claim 86, and (b) 
directly or indirectly detecting specific binding between the ligand and the olfactory 
receptor. 
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98. An antibody or antibody fragment that specifically binds a polypeptide 
having an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, 
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ 

5 ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ 
ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ 
ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ 
ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ 
ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ 

10 ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ 
ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ 
ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ 
ID NO: 93, SEQ ID NO: 95, SEQ ED NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, 
SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 

15 NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, 
SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID 
NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, 
SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: - 145, SEQ ID 
NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, 

20 SEQ ID NO: 157, SEQ E>'NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID 
NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, 
SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID 
NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, 
SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID 

25 NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, 
SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID 
NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, 
SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID 
NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, 

30 SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ED 
NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, 
SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID 
NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, 
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SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, 
SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID 
NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, 
5 SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID 
NO: 327, SEQ E> NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, 
SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID 
NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, 
SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID 
10 NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, 
SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID 
NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, 
SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID 
NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, 
. - 15 SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID 
NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, 
SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID 
NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, 
SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID 
20 NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, 
SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID 
NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, 
SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID 
NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, 
25 SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID 
NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511. 

99. A method of detecting specific binding of the antibody of Claim 98 to 
an olfactory receptor comprising (a) contacting the antibody with a sample comprising 

30 the olfactory receptor and (b) detecting specific binding therebetween. 

1 00. The method of Claim 99, wherein specific binding of the antibody to a 
cell in the sample identifies the cell as an olfactory cell. 



-289- 



WO 01/68805 



PCT/US01/07771 



109. The method of Claim 108 wherein modulation is detected based on 
changes in intracellular calcium. 

110. The method of Claim 108 wherein modulation is detected by 
5 measuring the transfer of 32P from gamma-labeled GTP to the olfactory receptor 

polypeptide. 

111. The method of Claim 108 wherein modulation is determined based on 
a comparison to a control compound known to modulate the particular olfactory 

10 receptor protein. 

112. The method of Claim 108 wherein the G protein is Gal5 or Gal6 or 
another promiscuous G protein. 

15 113. The method of Claim 108 wherein modulation is determined by 

detecting whether a change in the level of intracellular cyclic nucleotides occurs. 

114. The method of Claim 108 wherein modulation is determined based on 
the level of transcription of said olfactory polypeptide after contacting the cell with the 

20 screened compound 

115. The method of Claim 108 when said screened compounds are 
synthesized by computer assisted drug devices based on the predicted or actual three- 
dimensional structure of the amino acid sequence of the olfactory protein or a 

25 fragment thereof. 

116. The method of Claim 108 wherein compounds that modulate olfactoiy 
receptor are identified based on whether they specifically bind to a olfactory receptor 
polypeptide. 

30 

117. The method of Claim 108 wherein modulation refers to the inhibition 
of olfactory receptor function. 
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118. The method of Claim 108 wherein modulation refers to the 
enhancement of olfactory receptor function. 

119. A method for representing the olfactory perception of one or more 
5 odors in one or more mammals, comprising: 

providing values Xi to X„ representative of the quantitative stimulation of each of n 

odor receptors of said mammals; and 
generating from said values a quantitative representation of odor perception, wherein 
at least one of said odor receptors is an odor receptor polypeptide having a sequence 
10 that is at least about 40% identical to a sequence selected from the group consisting 
of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, 
SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, 
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, 
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, 
15 SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, 
SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, 
SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, 
SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, 
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, 
20 SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, 
SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID 
NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 115, SEQ ED NO: 1 17, 
SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID 
NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, 
25 SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID 
NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, 
SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID 
NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, 
SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID 
30 NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, 
SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID 
NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, 
SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID 
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NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, 
SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID 
NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, 
SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID 
5 NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, 
SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID 
NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, 
SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID 
NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, 
10 SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID 
NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, 
SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID 
NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, 
SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID 
15 NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, 
SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID 
NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, 
SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID 
NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, 
20 SEQ JD NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID 
NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, 
SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID 
NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, 
SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID 
25 NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, 
SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID 
NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, 
SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID 
NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, 
30 SEQ ID NO: 479, SEQ E> NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID 
NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, 
SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID 
NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 51 1. 
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120. The method of claim 119, wherein said representation constitutes a 
point or a volume in n-dimensional space. 

5 121. The method of claim 119, wherein said representation constitutes a 

graph or a spectrum. 

122. The method of claim 119, wherein said representation constitutes a 
matrix of quantitative representations. 

10 

123. The method of claim 119, wherein said providing step comprises 
contacting a plurality of recombinantly produced olfactory receptors with a test 
composition, and quantitatively measuring the interaction of said composition with 
said receptors. 

15 

124. A method for predicting the odor perception in a mammal generated by 

one or more molecules or combinations of molecules comprising: 

providing values Xi to X n representative of the quantitative stimulation of each of n 
« 

odor receptors of said mammal, for one or more molecules or combinations of 
20 molecules yielding known odor perception in a mammal, 

generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 

odor perception in a mammal; 
providing values Xi to Xn representative of the quantitative stimulation of each of n 
odor receptors of said mammal, for one or more molecules or combinations of 

molecules yielding unknown odor perception in a mammal; 
generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
unknown odor perception in a mammal; and 
predicting the olfactory perception in a mammal generated by one or more molecules 

or combinations of molecules yielding unknown odor perception in a mammal by 
comparing the quantitative representation of odor perception in a mammal generated 
by one or more molecules or combinations of molecules yielding unknown odor 
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perception in a mammal to the quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
odor perception in a mammal, wherein at least one of said odor receptors is a odor 
receptor polypeptide having a sequence that is at least about 40% identical to a 
5 sequence selected from the group consisting of: SEQ ID NO: 1 , SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
10 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ H) 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
15 NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107,SEQIDNO: 109.SEQIDNO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ED NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
20 NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ UD NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
25 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ 3D NO: 193, SEQ ID 
NO: 195, SEQ E> NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
30 NO: 23 1, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO:243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ED NO: 
249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ 
ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 
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